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. . .  and  as  thousands  of  world-wide  users  can  attest,  there  is  no 
liner  communications  equipment  to  be  had— 
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W2NSD/1 


never  say  die 


It  is  not  good  to  be  back.  Our  little  jaunt 
across  Europe  with  73  hams  and  wives  was  an 
extraordinary  success  from  every  standpoint 
and  I  think  that  most  of  us  are  busy  driving  all 
close  friends  and  relatives  out  of  their  minds 
with  stories  of  the  fabulous  foods  we  ate,  the 
places  we  visited,  the  people  we  saw,  the  audi- 
ence with  the  Pope,  etc.  I'll  give  you  more  de- 
tails next  month  when  I  have  had  time  to  get 
some  of  my  pictures  developed. 

As  I  talked  to  the  leading  amateurs  in  Eng- 
land, France  and  those  gathered  at  Geneva  I 
became  more  convinced  that  my  ideas  for 
preparation  for  the  eventual  Geneva  I.T,U. 
conference  have  a  greater  possibility  of  keeping 
ham  radio  alive  and  healthy  than  any  other 
plans  put  forward.  I  was  particularly  disap- 
pointed in  the  reaction  of  the  ARRL  to  the 
situation. 

To  ennutshellify  it,  the  ARRL  plan  is  to  woo 
the  amateurs  of  other  countries  into  being  more 
favorably  disposed  toward  U.  S.  amateurs  by 
making  our  regulations  stiffen  The  ARRL  ers 
were  considerably  impressed  by  the  severity  of 
the  amateur  license  exams  in  other  countries  as 
compared  to  the  U.  S.  I  found  myself  resisting 
the  normal  impulse  to  accept  the  European 
way  of  doing  things  as  being  better  than  ours. 

Why  should  we  accept  their  way  of  doing 
things?  What  results  do  they  have  to  show  for 
their  system?  Every  single  country  is  far  be- 
hind us  in  amateur  technical  development, 
amateur  operation  and  emergency  service. 
They  are  behind  us  because  they  are  ham- 
strung by  restrictive  regulations  which  have 
prevented  the  normal  growth  of  amateur  radio. 
If  we  want  to  do  something  to  help  amateur 
radio  at  the  next  frequency  conference  would- 
n't we  be  doing  a  lot  more  if  we  were  to 
do  everything  in  our  power  to  encourage  ama- 
teurs in  other  countries  to  get  their  regula- 
tions relaxed  enough  to  encourage  a  healthy 
growth?  I  think  we  have  enough  incontroverti- 
ble reasons  for  a  strong  amateur  radio  service 


c) 
d) 

e) 

f) 

g) 


to  eventually  sell  even  the  most  difficult  for- 
t'ign  government  officials. 

This  goes  back  to  my  editorial  of  last  month 
wherein  I  discussed  the  basis  and  purpose  of 
amateur  radio.  Amateur  radio  has  been  estab- 
lished in  the  U,  S.  to  provide: 

a)  A  non-commercial  communication  service. 

b)  Emergency  communications. 
Advancement  of  the  art. 
A  reservoir  of  trained  operators. 
A  reservoir  of  technicians, 
A  reservoir  of  electronics  experts. 
International  good  will. 

We  should  look  over  this  list  with  the  ques- 
tion, "How  many  amateurs  do  we  need  to  ade- 
quately fulfill  the  requirements  above?"  in 
mind. 

Though  one  cannot  assign  definite  numbers 
to  each  category,  it  is  not  difficult  to  set  up  a 
general  working  agreement.  If  we  are  to  have 
a  useful  non-commercial  communication  service 
then  we  must  have  active  amateur  stations  in 
every  community.  I  would  think  that  one  active 
amateur  station  for  every  thousand  people 
would  meet  this  requirement.  This  should  also 
hold  for  emergency  communications,  where 
this  would  seem  to  be  a  minimum  desired  con- 
centration ol  amateurs. 

We  have  shown  here  in  the  U.  S,  that  the 
advancement  of  the  art  provided  by  amateurs 
is  a  function  of  the  number  of  amateurs.  Thus 
the  more  the  merrier  as  far  as  this  is  concerned. 

In  time  of  war  one  of  the  country's  greatest 
assets  is  a  reserve  of  trained  radio  operators, 
technicians  and  experts.  Amateur  radio  cer- 
tainly did  provide  them  during  the  last  war 
when,  I  believe,  almost  70%  of  the  amateurs 
joined  the  military  services.  The  service  schools 
were  staffed  almost  entirely  by  amateurs.  The 
armed  services  could  have  easily  used  four 
times  the  number  of  amateurs  that  were  avail- 
able. Now,  some  twenty  years  alter,  with  elec- 
tronics  of  far   more  importance   than   it   was 

(Turn    page) 
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Simple  step-by-step  instructions  show  you 
how  to  assemble  factory  prewired  units. 
Designed  for  top  performance  at  a  low  cost! 


RECEIVER  KITS 

This  new  line  of  International  receiver  kits  cover  a  wide  range  of  amateur, 
citizens  band  and  special  frequencies,  Designed  for  AM,  CWf  or  SSB 
reception,  this  basic  receiver  using  a  superheterodyne  circuit*  with  re- 
generative second  detector  may  be  expanded  to  a  more  elaborate  receiver 
by  the  addition  of  other  Add-On-Circuits.  Sensitivity  usable  to  below  10 
microvolts  for  voice  and  1  microvolt  for  code.  Nuvistor  rf  amplifier,  mixer, 
oscillator,  I.F,  transformer,  detector/lst  audio,  and  power  audio  amplifier* 
Tube   lineup:    6DS4   nuvistor,   6BE6,   6USf   GAG5.   Shipping   weight:    15    lbs. 


Receiver 
kit  includes 
4"  speaker 
and  power 
supply. 


Kit 

Frequincy 

Price 

A  OR  41 

Special 

S&9.00 

AOR-41 

156    he    —   450    he 

SZ.5& 

AOR  A? 

2    mc    —    G    mc 

62.50 

AOR-43 

t   me   -   ll   mz 

GZ-5Q 

AGR-44 

10    mcter/40    meter 

B2.SD 

AOR  45 

15    meler/10    meter 

62.50 

AOR  46 

E    meter 

66,50 

AQR47 

2    «eter 

&E.S0 

A0JM« 

Cittieos    27    mc 

62  50 

*iONl 

uses   i   toned   rf   circuit  with 

dBAd 

TRANSMITTER  KIT 


A  compact  package  delivering  a 
plate  input  of  50  watts  for  CW 
operation  on  SO  or  40  meters. 
12BY7  crystal  oscillator — 60Q6  pow- 
er amplifier,  Pi-network  finaL  When 
used  wfth  AOR -44  receiver,  trans- 
mitter operates  from  receiver  pow- 
er supply.    Meter   and    TR    switch. 

AOT-50  transmitter  kit  less  power 
supply  and  key,  but  with  one  40 
meter  novice  band  crystal.  Shipping 
weight:  5  lbs.  __ $35,00 


POWER  SUPPLY 
KITS 

A  OP- 100  350  volts,  150  ma  inter- 
mittent or  100  ma  continuous 
service,  6.3  volts  @  5  amps. 
Shipping  weight:  8  lbs......  S1B.50 

AOP-200  650  volts,  250  ma  inter- 
mittent  or  2M  ma  continuous 
service,  6*2  volts  @  10  amps. 
Shipping  weight;  10  Ebs.„.  $32.50 


The  International  AOF  series  of  variable  frequency  oscillator  kits  is 
available  in  three  versions.  For  example,  the  AOF-91  kit  rs  a  complete 
driver  unit  to  be  used  with  6  meter  and  2  meter  transmitters.  Approxi- 
mately .5  watt  of  power  is  available  on  both  bands.  Tube  lineup:  6BH5 
oscillator,  08-2  voltage  regulator,  12BY7  buffer-amplifier/ multiplier. 
Shipping  weight:  5  lbs. 

Kit  Frequency  Price 

AOF-89  VFO  8   mc  —  9   mc  and   buffer  $22.00 

AOF-9Q  VFO  8  mc  —  9   mc  plus  buffer 

multiplier    and    6    meter   output  23.00 
AOF-31                          VFO  8   mc  —  9   mc   plus   buffer 

multiplier,  6  meter/2  meter  output  36.00 
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Here's  a  real  cloud  buster!  60  ft, 
of  tower,  E-Z  Way  quality,  that 
will  put  you  way  out  in  front  on 
6  meters* 


2  Men  -  2  Hours 


INSTALLATION  TIME 


E-Z  installation?  You  bet!  This 
one  goes  up  like  a  rocket*  .  * 
and  it  is  only  a  two  man  job.  All 
the  space  needed  is  one  sq.  ft. 
Crank  up  to  60  ft-  and  down  to 
21  ft. 


$19950 

Model  BA-60-46P     - 


Model 

BA-60«46G.,4259.50 
GP-60-46P.*.  264.00 
GP-60-46G.,.  324.00 

//  triband  or  SO  M  operation 
is  desired,  this  model  may 
easily      be     converted     to     a 

Jj|U        Medalist  "40"/ 
«U     Freight  prepaid  anywhere  48  Lh  S,  At 

For  free  information  write 
Department  t€B" 


E-Z  WAY  TOWERS.  Inc. 


P.O.  BOX  5767 


TAMPA  5,  FLORIDA 


then,  the  armed  forces  would  need  every  man 
that  amateur  radio  could  provide. 

Thus,  if  amateur  radio  is  to  achieve  the 
goals  set  for  it  as  a  service  by  the  FCC  regula- 
tions, we  find  that  we  should  have  an  active 
amateur  population  on  the  order  of  200,000. 
I  suspect  that  we  have  about  half  of  this  at 
present,  despite  the  250,000  licenses  out.  But, 
it  we  are  short  of  our  goal  with  100,000  active 
amateurs,  or  about  one  amateur  per  1800  of 
the  population,  how  short  are  the  French  with 
about  2000  active  amateurs,  or  one  amateur 
per  25,000  population? 

Perhaps  instead  of  expending  all  of  our 
energy  on  promoting  such  schemes  as  restricted 
voice  bands  we  would  do  better  to  try  to 
interest  foreign  governments  in  encouraging 
their  amateur  service  by  modeling  their  rules 
after  ours,  which  have  proven  themselves*  If 
France  had  50,000  active  amateurs  the  French 
would  find  themselves  with  all  of  the  items  on 
our  list,  a  through  g.  They  would  also  find  that 
this  number  of  active  amateurs  would  bring 
about  a  tremendous  increase  in  electronic 
manufacturing  in  France  as  a  result  of  the  de- 
mands for  amateur  equipment  and  parts. 

I  don't  have  to  go  into  details  as  to  the  side 
benefits  of  having  50,000  radio  amateurs.  A 
goodly  number  of  them,  through  their  interest, 
will  go  into  electronics  and  this  would  naturally 
result  in  a  great  increase  in  French  electronics 
manufacturing  of  all  kinds.  In  case  of  emer- 
gency the  French  Government  would  have 
50,000  complete  operating  radio  stations  avail- 
able for  government  use,  plus  operators,  tech- 
nicians, etc. 

While  I  have  used  the  French  as  an  ex- 
ample, this  same  thought  applies  to  virtually 
every  other  country  in  the  world,  and  in  par- 
ticular to  the  newer  countries,  the  ones  that 
we  are  so  afraid  will  upset  our  apple  cart  at 
Geneva  in  a  couple  years  or  so.  If  we  went 
into  an  international  conference  with  1,000,000 
active  amateurs  we  might  be  able  to  regain 
some  of  the  previously  lost  amateur  frequencies 
and  certainly  wouldn't  have  to  worry  much 
about  losses. 

Now,  which  seems  like  a  better  approach  to 
you?  Should  we  set  about  making  amateur 
radio  more  difficult  here,  restrict  frequencies, 
and  decrease  our  activity?  Or  would  it  be  bet- 
ter to  start  working  on  getting  amateur  regula- 
tions eased  in  other  countries,  cutting  down  on 
import  duties  on  amateur  equipment  and  doing 
every  thing  else  we  can  think  of  to  increase 
the  number  of  radio  amateurs  throughout  the 
world? 

(Turn  to  page  30) 
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Some  Guys  Make  it  .  . 


and  then  there* s  us 


You  know,  when  you  really  step  off  a  cliff, 
\<m  know  you've  done  it.  It's  just  like  looking 
out  from  the  observation  tower  at  the  Empire 
State  Building,  and  suddenly  youre  in  mid- 
air and  you  know  that  there's  no  going  back. 
I  mean,  it's  a  great  flighty  while  it  lasts. 

It's  maddening.  You  notice  that  up  and 
down  the  street,  the  guys  in  the  big  Cadillacs 
never  get  tickets?  Have  you  ever  yet  seen  a 
ticket  on  a  fat  Mercedes?  Let  me  tell  you,  I 
used  to  come  back  with  my  motor  scooter  dec- 
orated like  a  Christmas  tree.  You  know,  all 
those  little  green  tags  hanging  like  tinsel  all 
over  it.  And  in  front  of  me  would  be  a  tagless 
Cadillac,  and  behind  me  a  tagless  Mercedes. 
Both  parked  there  since  last  Easter.  My  scooter 
...  I'd  slow  down,  and  the  fuzz  would  be  ruin- 
ing alongside  me,  tying  'em  on. 

Well,  that  goes  in  all  directions.  There  are 
guys  who  always  get  it  you-know- where,  and 
there  are  guys  who  don't.  It's  just  that  way. 
Now  I  don't  know  how  it's  set.  I  don  t  know 
whether  it's  predestination*  I  don't  know 
whether  it's  pre-ordained,  but  some  guys  from 
the  very  minute  they're  born— and  they  can 
be  born  in  a  rotten  neighborhood— but  from 
the  very  minute  they're  born,  they  are  pre- 
ordained or  something  to  Make  It  And  there 
are  other  guys  who  are  bom  to  be  Sunk,  I 
mean  just  born  to  it  Your  ship  is  leaking*  From 
the  very  minute  you  start  to  walk.  Your  shoes 
squeak*  And  you're  phonying  it  up,  and  hok- 
ing  it  up  from  the  time  you  Ye  six.  Other  guys 
win  the  sack  races*  You  know,  legitimately. 
They  can  run  faster. 

Well,  let  me  tell  you  what  happened 
one  time.  I'm  on  the  air,  you  see*  I'm  a  ham, 
and  this  is  when  I  began  to  discover  this 
principle.  I'm  a  kid,  and  I  got  this  paper  route 


Jean  Shepherd  K20RS 

—rout.  It  was  both  a  route  and  a  rout  It's  ter- 
rible to  have  to  admit  that  even  when  I  was 
a  paperboy,  I  was  a  paperboy  for  a  paper  that 
was  about  to  go  out  of  business. 

Every  week  you'd  come  around  and  you'd 
try  to  collect,  and  they'd  tell  you  they  want  to 
drop  the  subscription,  it*s  a  rotten  paper.  It's 
awful.  I  had  a  paper  called  the  Herald-Exam- 
iner. Did  you  ever  hear  of  it,  the  Chicago 
Herald-Examiner?  And  vou  know  it  was  such 
a  bad  paper  that  they  didn't  even  read  it  in 
my  house,  and  we  had  a  free  subscription* 

I  used  to  go  running  around  the  neighbor- 
hood at  four  o'clock  in  the  morning,  delivering 
this  rotten  paper,  It  was  a  losing  battle.  And 
on  Saturdays,  every  morning,  I  would  go  up 
and  I'd  knock  on  every  third  door,  trying  to 
collect   the  dough,   and  they'd  say: 

'Here's   fortv    cents    for    last    week.    Please 

don't  deliver  the  paper   any  more." 

Well,  then  I'd  have  to  go  back  and  tell 
George  The  Paper  Man  that  they  quit  down 
there,  on  Cleveland  Street,  those  people  down 
there,  and  he'd  say: 

"Ah,    they're    rotten    people/' 

George  was  fighting  a  losing  battle  too,  be- 
cause he  had  the  Herald-Examiner  franchise 
in  the  neighborhood  and  he  was  going  down 
with  the  ship.  And  all  these  poor  little  kids 
who  were  12  years  old  and  who  were  getting 
knobby  knees  from  running  around  with  this 
paper,  they  were  going  down  too.  Whereas 
right  across  the  street  from  us  there  were  a 
bunch  of  wiseguy  kids  who  had  the  Tribune. 
And  this  big  fat  guy  who  had  the  franchise 
for  the  Trib.  And  they  all  got  fat.  All  those 
kids  are  Republicans  today.  And  Cub  fans*  AH 
of  the  rest  of  us  kids  that  had  the  Herald- 
Examiner,  look  at  us.  Ha!  Democrats,  follow- 
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ing  the  White  Sox  till  the  day  we  die. 

So  anyway,  Tm  a  kid  and  I  get  my  ticket, 
and  I  figure  I'm  licensed,  like  all  the  rest  of 
the  guys.  Except  of  course,  the  Cadillac  has 
the  same  kind  of  license  on  it  that  youVe  got, 
you  know.  It's  the  same  piece  of  metal  on  the 
hack,  but  Boy,  what  a  difference. 

So  I  get  my  ticket,  I'm  really  gonna  swing. 
I'm  on  40  cw  for  about  six  or  eight  months, 
when  I  get  on  'phone,  Now  I'll  tell  you  what  I 
was  doing  as  far  as  'phone  is  concerned,  I 
figure  Vm  gonna  try  and  make  it  m  the  big 
leagues.  And  I  have  a  single  2A5.  Final  driven 
by  a  56  tri-tet  osc.  Do  you  know  anything 
about  the  2A5?  Well,  it  was  a  Pentode,  a 
Power  Pentode.  Receiving  type,  I  got  ahold 
of  this  2A5,  and  I  was  using  a  Majestic  B 
Eliminator,  which  I  had  found  in  the  basement 
of  somebody's  house,  to  power  this  thing.  And 
it  put  out  135  volts.  I  can  tell  you  exactly  what 
was  running,  it  was  135  volts  on  the  plate  at 
10  mils.  So  you  can  figure  out  what  my  input 
was.  Into  an  RCA  mismatched  receiving 
doublet  S^WL  antenna,  A  special  design  they 
had  to  mismatch  on  everything.  Didn't  match 
anything.  I  could  have  done  better  with  the 
bedsprings, 

And  so  I've  got  this  thing  tuned  up,  and 
I'm  running  a  cool  135  volts  at  10  mils  on 
the  plate.  I  built  a  modulator.  Oh,  when  I 
think  of  it  ,  .  .  how  sad. 

The  modulator  was  another  2A5,  and  I  am 
grid-modulating  the  final.  Well,  you  can 
realize  the  kind  of  output  I  have.  I'm  proba- 
bly running  about  7/10ths  of  a  watt,  and  you 
will  never  guess  what  band  I'm  running  it  on. 
I'm  on  160  meters.  Where  a  low  power  guy 
was  n i  nning  200  watts  and  the  high  power 
guys  ran  all  the  way  up  to,  well,  I  would 
say  WNBC   standards* 

I  had  this  poor  little  receiver.  I  don't  know 
whether  you  ever  heard  160  meters  when  it 
really  was  wild.  You  know  what  you  could 
do  on  160?  You  could  tune  into  the  band,  and 
when  you  hit  the  band  it  was  one  hetrodyne 
from  one  end  to  the  other.  One  solid  hetro^ 
dyne,  without  a  break.  And  the  hetrodyne  was 
of  such  a  magnitude  that  your  S-meter  was  on 
the  pin  all  the  wav  across  the  band.  It  never 
fell  off. 

So  one  night  I'm  on  there.  I  throw  my 
7/10ths  of  a  watt  right  into  the  middle  of  it  all. 
I  have  a  very  vocal  special  sound,  the  bored 
sound  of  a  high  power  man,  calling  CQ.  Non- 
chalantly: 

"Hello  CQ,  CQ.  160.  Hello  CQ,  hello  C2, 
Hello  CQ".  Then  there's  a  little  silence  while 
I'm  tuning.  Sound  of  arc  being  drawn  by  pen- 
cil from  final  plate. 


"Hello,  One  Two  Three  ,  .  *  hello,  Hello  CQ, 

hello  CQ,  hello  CQ/> 

Where  you  really  sound  like  a  big  leaguer 
is  when  you  turn  the  radio  in  the  next  room  all 
the  way  up>  so  you  sound  like  youVe  got  so 
much  power  and  so  much  gain,  so  much  pre- 
amp  gain  that  you  can't  cut  down  the  back- 
ground noise  in  your  house.  It  sounds  real 
great, 

IVe  got  the  cans  on.  I'm  wearing  cans  moni- 
toring myself  on  my  receiver,  I  am  the  only  guy 
who  can  hear  me,  the  only  guy  who  could  hear 
mv  signal. 

"Hello  CQ9  hello  CQf  hello  CQ,  hello  CQ/' 

It's  9  o'clock  at  night,  and  everybody  in  the 
country  is  on,  Believe  me,  that  band  was  so 
insane  and  my  rig  so  weak  that  with  my  signal 
on  and  my  receiver  on,  I  could  hear  the  hetro- 
dynes  through  my  carrier.  If  you  know  what 

mean 

"Hello  CQ,  hello  CQ,  hello  CQ,  hello  CQ 

160,  hello  CQ," 

I  am  calling  CQ  from  9  o'clock  at  night 
till  4  o'clock  the  next  morning,  All  I  am  rais- 
ing is  our  light  bill.  That's  all  that's  happen- 
ing. So  the  next  night  I  come  on  again.  I  get 
on  the  air  again,  and  it's  great,  you  know,  just 
to  throw  on  all  the  switches.  The  one  thing  I 
had  that  was  heartwarming  was  that  my  BH 
tube  was  leaky,  I  had  a  gassy  BH.  Did  you 
ever  hear  of  the  BH  cold-cathode  rectifier? 
Well,  it  was  leaky.  It  was  gassy,  it  made  a 
beautiful  blue  light  like  an  866  when  I  talked. 
Made  me  feel  like  I  had  real  power. 

"Hello  CQ,  hello  CQ,  hello  CQ,  hello  CQ, 

hello  CQ/'  And  I'd  see  that  blue  light  flick- 
ering. It  was  just  great, 

"Hello  CQ,  hello  CQ,  hello  CQ,  hello  CQ," 

Well,  this  goes  on  for  one  solid  week.  They 
can't  even  hear  me  in  the  next  room.  I  haven't 
raised  even  a  BCL. 

"Hello  CQ,  hello  CQ,  hello  CQ." 

Finally  Friday  night  comes  along,  Friday 
night  comes  along.  And  my  friend  Chuck, 
down  the  street  is  W9AHS.  He  is  running 
6/10ths  of  a  watt  on  20,  He  has  not  worked 
anybody  on  20  since  the  preceding  Spring, 
when  he  worked  a  guy  who  was  mobile  and 
who  drove  right  past  his  house,  So  the  two  of 
us  are  in  the  same  leaky  rowboat 

Chuck  comes  home  from  school,  and  he 
says: 

"YouVe  on  160,  huh?  How're  you  doing?" 
And  I  say: 

"Ah,  pretty  good,  Chuck.  How  are  you  doing 

on  20?" 
Twenty  is  a  real  Big  League  band.  He  says: 

"Oh,  not  bad.  Not  bad." 
We  both  made  Class  A,  you  see,  but  I  didn't 
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have  the  guts  to  go  on  20  yet,  because  the 
band  scared  me. 
Chuck  says: 

'What  do  vou  say  we  work  a  little  Cross- 

band   tonight?** 
Chuck  lived   10  blocks  away  from  me.  So  I 
say: 

"Okay,  Chuck." 

So  Chuck  has  got  his  receiver  tuned  to  1  BO 
and  I'm  listening  on  20  and  sure  enough,  be- 
tween all  the  hetrodynes  I  hear  Chuck  come 

in: 

"Hello,    hello    W9QWN,    hello    W9QWN, 
W9QWN.  W9AHS  calling  W9QWN,* 

So  I  throw  on  mv  transmitter,  I'm  on  160; 

"Hello    W9AHS,    W9AHS." 
And  Chuck  comes  back  to  me!  Fantastic!  He 
could  hear  me,  Right  in  between  all  the  het- 
rodynes   he    says    he    could    hear    this    little 
squeak,    this   little   thing.    He   says: 

"You're    coming    in.    You're    about   an    S-2. 

About    an    S-2,    Readability    is    very    low. 

About  an  R-3,  I'd  say,  about  every  3rd  or 
4th  svllable." 

So,  without  thinking  about  it,  we  slip   into 


Cross-band  work,  into  duplex.  And  I  leave  my 
transmitter  on.  Chuck  leaves  his  on.  and  I'm 
talking  to  Chuck.  We  worked  Cross-band, 
duplex,  for  not  more  than  30  seconds. 


U-L* 


And  I'm  talking  to  Chuck,  Chuck's  talking 
to  me,  back  and  forth.  It  was  great.  Finally: 

"73?  Chuck." 

"Okav.  Dad." 

"Hello  CQ,  hello  CQ,  hello  CQ,  160  phone 

^hello  CQ,  hello  CQ." 

Six  or  eight  weeks  go  by.  When  suddenly, 
in  the  mail  would  you  believe  it?  I  get  a  card 
from  the  FCC,  They  got  a  listening  station  in 
San  Diego.  And  they  have  ticketed  me  for 
Gross-band  illegal  operation.  I  am  coming  in 
there  599  XXXX.  A  ton  of  bricks!  On  160! 

Well.  I  figured,  you  know,  there's  some  guys 
get  ticketed  and  then  there's  others  that  don't. 
About  that  time  I  realized  that  there  are  born 
losers  and  there  are  born  winners. 

Oh  well,  it  doesn't  matter*  It  only  gets 
worse.  But  the  thing  you  got  to  keep  saying 
to  yourself  is  that  it  gets  worse  for  everybody, 
simultaneously,  all  of  the  time.   Mavbe. 
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William  Starr  WA4DQS 
1851    West  Oakland  Ave. 
Sumter,  S.  C 


Parts  Kit     avai 

One  day  about  a  month  ago,  K0DRI/4  and 
I  were  having  one  of  our  crass  town  QSO's  and 
he  mentioned  the  article  in  73  describing  a 
QRP  rig  for  40  meters.*  The  outcome  of  the 
ensuing  conversation  is  described  here.  K0DRI 
stayed  in  the  spirit  of  things  and  built  a  real 
QRP  transmitter.  675  milliwatts  to  a  1T4.  I, 
however,  got  caught  up  in  the  mad  rush  for 
power  and  went  the  whole  way— 2,5  watts 
CW!  Then  of  course  came  the  logical  next 
step,   AM.    I    realize   that   all   true   blue   QRP 

#  QRP    Transmitter,    73    Magazine,    March    1963. 


fans  will  rain  curses  on  my  head  for  introduc- 
ing this  overpowered  station,  but  such  is  the 
price  of  progress. 

Circuit 

The  circuit  is  quite  straight-forward.  A 
6AH6  acts  as  a  crystal  oscillator-amplifier.  The 
screen  is  fed  with  150  volts  regulated  and  acts 
the  plate  of  the  oscillator  circuit.  It  would 
be  possible  to  use  unregulated  voltage  here 
but  I  would  be  alert  for  chirps  on  C\Y  and 
FM'ing  on  AM  Capacitor  C-2  is  an  excitation 
control  and  more  will  be  said  on  it  later. 
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COMPRESSOR 


PATCH 


EVT™ 

Electronic  Vernier  Tuning  for  KWM2  2A.  EVT  is  o 
stable  solid  state  varactor  tuning  device  that  at- 
taches to  your  PTO  without  wiring  changes  to  give 
=^500  cycle  tuning  from  your  dial  setting.  Model  354 
for  use  with  KWM2  when  used  with  Waters  337-M2 
or  340-PT  Q-Mu[tiplier/ Notch  Filter  or  for  KWM2A 
without  Woters  filters.  Mounts  without  drilling  front 
panel.  $23.95,  Model  355  for  use  with  KWM2  with 
or  without  Waters  filters,  Mounts  on  front  panel 
above   bond   selector   switch.   $21.95 


DUMMY 

LOAD 

WATTMETER 


Handles  200  watts  continuous,  1  kw  intermittent 
(warning  light  when  overheated).  Scales:  10,  100, 
1000  wotts.  2-230  mc,  52  ohms.  4*4"  x  9"  x  10i/4J\ 
12  lbs.  $79.75 


"LITTLE 
DIPPER™" 

2-230  mc 
Transistorized 
Tone  modulator 
3%  Accuracy 
Complete  with: 
Case,  7  coils 
Model  33 T 

$129.75 


The  NEW  Woters  Universal  Hybrid  Coupler 
(Model  3002)  not  only  acts  as  o  coupler 
between  the  phone  and  your  transmitter 
on4  receiver  <SSB  tool,  but  also  has  a 
built  in  compressor  amplifier  in  the  micro- 
phone circuit  which  can  be  adjusted  from 
0*12  db  by  a  front  panel  control.  This 
coupler  can  be  used  with  a  tape  re- 
corder if  you  aren't  interested  in  phone 
patches.  It  can  also  be  used  with  o  tape 
recorder  if  you  are  interested  in  phone 
patching.  Very  versatile.  $69.95 
Retrokit;     Modifies    model    3001     to    3002: 

519,95 


SWITCHES 


Three  types:  one  pole-six  throw  for  antenna  switching, 
$12.95;  one  pole-two  throw  in  case  you  don't  have  so 
many  antennas  or  want  to  use  a  dummy  load,  $11.45; 
transfer  switch  for  switching  power  amplifier  in  and  out, 
$11.45.  All  are  canned  for  protection.  All  have  50-239 
type   connectors. 


■ 


■ 


NQTCH 
FILTER 


Q-MULTIPLIER   NOTCH   FILTER 

Two  models  to  fit  oil  Collins  equipment,  Model  317-S1A 
is  designed  to  exactly  fit  the  75S1 :  $39.95.  The  Model 
340-A  Cno  holes  to  drill)  fits  the  KWM-2,2A  Collins: 
553.75.  You'll  bless  the  day  you  added  this  to  your 
Collins. 


For  all  Collins  Rec.  &  X:vrs. 
For  75S-1:  337-S1A 

For  KWM-2(A>:  340-A 
No  holes  to  drill. 


$39.95 
$53.75 


WATERS  MFG 


INC. 


WAYLAND 
MASS. 
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The  speech  amplifier  and  modulator  section 
uses  a  6U8  triode-pentode.  Many  experiments 
were  made  before  settling  on  this  tube  and  cir- 
cuit. The  final  decision  was  probably  due 
more  to  the  contents  of  my  jimkbox  than  any- 
thing else.  For  those  with  an  experimental 
nature  and  a  better  junkbox  I  recommend 
trying  a  EZ8  triple  triode,  running  one 
triode  as  a  voltage  amplifier  and  the  other  two 
in  push  pull  as  shown  in  the  alternate  modula- 
tor circuit.  A  small  rectifier  working  from  the 
6.3  volt  AC  filament  supply  provides  -4  volts 
bias  for  this  circuit.  The  only  reason  I  discard- 
ed this  modulator  was  mv  lack  of  modulation 
transformer  of  anywhere  near  the  right  value. 

Construction 
I    built    the    rig    on    a    4"  x  5"  x  1"    chassis 

6AH6 


St*  Till 

L  2   5m  Tml 


O 

250-300V 


L-l—  21 T   #26    enam.    7/8"    dia.,    13/16 

long    i  sfie  text) 

L-2 — 8T  #22  tinned  15/16  dia.,  7/16  long 

(see  text) 

Y-l       7   mc  crystal 


made  of  scrap  aluminum.  The  front  panel  is 
also  scrap  aluminum  but  with  a  coat  of  flat 
black  paint  and  some  decals  added  for  looks. 
Coils  L-l  and  L-2  were  woimd  on  an  old 
plastic  pill  bottle.  The  spacing  on  L-l  was 
achieved  by  winding  two  strands  of  wire  at 
once  and  removing  one  after  completing  the 
coil.  L-2  should  be  made  movable  so  that  the 
position  for  best  output  can  be  found.  I  did 
this  by  making  a  form  out  of  stiff  paper  which 
was  just  large  enough  to  slide  over  L-L  L-2 
was  then  wound  on  this.  Parts  layout  is  not 
critical.  Parts  values  are  not  critical  with  the 
exception  of  the  cathode  resistors  on  the  6U8. 
These  should  not  be  less  than  the  values  indi- 
cated or  the  plate  dissipation  ratings  may  be 
exceeded.  The  value  for  the  excitation  control, 
C-2,  may  not  fall  within  the  3-30  mmf  range 
in  some  cases,  and  it  should  be  adjusted  to 
meet  the  operating  conditions  listed  later* 
Transformers  T-l  and  T-2  are  products  of  my 
junkbox  and  I  can't  identify  them  precisely, 
but  T-l  is  a  small  input  transformer  with  about 
a  1  to  3  ratio  of  primary  to  secondary  turns. 
T-2  is  a  small  output  transformer  with  a  center 
tapped  primary;  Feel  free  to  experiment  with 
values  for  these  transformers,  though.  At  one 
point  in  my  trials  I  was  using  an  old  400  cycle 
"power"  transformer  with  fairly  good  results. 

6£Z8 


To  LI    Through 

SI 


ALTERNATE     MODULATOR 

Adjustment  and   Operation 

The  best  tuning  indicator  I  have  found  is 
tlie  S -meter  on  mv  receiver.  With  the  transmit- 
ter  kev  down,  tune  C-4  for  maximum  S-meter 
deflection.  An  antenna  or  dummv  load  must 
be  connected.  It  the  rig  stops  oscillating  when 
tuning  C-4  through  resonance,  change  the 
value  of  C-2.  For  initial  tuning  place  the  out- 
put link  L-2  just  below  the  bottom  of  L-l. 
When  the  best  value  for  C-2  is  found,  adjust 
L-2  for  maximum  output.  The  value  for  L-2 
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shown  is  based  on  using  50  ohm  coax  to  feed 
the  antenna. 

Any   handy   power    supply    may    be    used. 


Many  receivers  can  supply  the  necessary  values 
from  the  accessory  plug.  Total  requirement  for 
cw  is  12  ma  and  for  AM  is  28  ma.  The  6AH6 
screen  draws  2,5  ma  from  the  regulated  150 
volt  supply*  This  little  rig  has  given  me  excel- 
lent results.  Harmonics  are  no  problem  if  L-2  is 
adjusted  properly  and  the  modulation,  though 
suffering  somewhat  from  lack  of  audio  power, 
is  perfectly  readable.  With  the  values  shown 
the  rig  can  be  used  on  20  meters  with  7 
mc  crystals  if  desired,  although  the  tank 
circuit  is  a  bit  on  the  low  C  side  for  20,  If 
you  want  to  use  it  on  20  meters  primarily,  L-l 
should  be  cut  down- 


Parts   Kit  Available 

A  complete  kit  of  parts,  except  crystal,  is  avail- 
able for  this  project  for  $1  3.95. 

73  Peterboro,  N.  H. 


6  Meter 
Transmitter-Receiver 


Larry   Levy   WA2INM 


There  are  many  transceivers  and  transmitter- 
receivers  (the  difference  being  that  a  trans- 
ceiver has  audio  stages  common  to  transmitter 
and  receiver  sections)  that  have  one  common 
fault-a  poor  receiver  section.  There  are  good 
reasons  for  this,  most  of  them  involving  money 
(on  commercial  gear)  and/or  complications  of 
construction  (home-brew  grear)  of  a  good 
front  end  and  if  strip.  For  the  user  of  commer- 
cial gear,  the  solution  is  quite  simple:  buy  the 
most  expensive  equipment  made  and  then  you 
will  usually  have  a  good  receiver.  For  the 
home-brewer,  there  are  several  solutions  to  this 
problem.  The  most  economical  way,  and  in  all 
probability  the  best  performing,  is  to  use  an 
automobile  receiver  as  the  first  if,  second  con- 
verter, and  second  if.  Most  automobile  re- 
ceivers are  quite  sensitive,  having  at  least  one 
stage  of  rf  amplification  before  the  inker  and 
having  about  two  if  stages  around  262kc,  which 
also  makes  them  quite  selective.  Any  way  you 
look   at  it,   these   are   the   main   requirements 


for  a  good  receiver.  This  approach  does  elimi- 
nate the  many  cases  of  insomnia  resulting  from 
unstable  ifs  and  transformers  that  won't  stay 
aligned.  It  also  saves  a  considerable  amount  of 
money  over  the  cost  of  individual  components, 
as  an  automobile  receiver  can  be  picked  up 
for  almost  nothing  at  any  junkyard.  There  is 
an  article  in  the  September,  1962  issue  of  73, 
by  W5VOH,  on  doing  this.  I  feel  that  I  have 
found  a  more  convenient  and  simplified  meth- 
od. Completely  rip  out  the  existing  power  sup- 
ply, remove  the  receiver  chassis  from  the  case 
and  discard  the  rest  of  the  case.  This  simplified 
conversion  not  only  saves  considerable  space 
and  eliminates  all  sorts  of  unnecessary  compli- 
cations; it  will  also  look  better  when  the  chassis 
is  mounted  in  another  case,  along  with  power 
supply,  transmitter,  modulator  and  converter. 

The  converter  is  one  that  uses  several  good 
points  of  VHF  design  and  with  minor  modifi- 
cations  would   make   a   good   low   noise   con- 
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TRANSMITTER  -  MODULATOR 

FIGURE     I 


verter  for  a  communications  receiver*  It  uses 
an  Amperex  6922  low  noise  eascode  rf  ampli- 
fier bandpass  coupled  to  a  6U8  mixer.  The 
bandpass  coupling  keeps  the  image  level  in- 
credibly low  considering  the  low  frequency 
(1600  kc)  if  while  the  6US  mixer  combines 
overload  resistance  with  a  low  noise  figure. 
The  6U8  is  used  as  a  tunable  oscillator,  tuning 
above  the  received  frequency.  Stability  is  good 
and  I  found  no  need  for  voltage  regulation. 
The  receiver  tunes  about  1  mc  of  the  band 
with  a  National  MCN  vernier  dial  connected 
to  the  tuning  capacitor.  The  output  of  the 
mixer  is  connected  to  the  automobile  receiver 
by  means  of  a  short  length  of  coax  link-coupled 
to  the  mixer  plate  coil.   It   is  important  that 


coax  be  used,  well  grounded  at  both  ends,  to 
eliminate  the  possibility  of  feedthrough  from 
local  broadcast  stations. 

The  transmitter  section  is  low  powered,  but 
not  so  low  that  it  is  inadequate  to  work  sta- 
tions that  can  be  heard  by  the  receiver.  If  more 
power  is  required,  other  tubes  could  be  sub- 
stituted in  the  transmitter  that  will  increase  the 
output  several  times.  This  does  involve  a  larger 
modulator  and  power  supply,  and  since  this 
rig  was  built  for  economy,  I  felt  that  the  in- 
crease in  power  was  not  worth  it.  The  trans- 
mitter uses  a  6BA6  oscillator-tripler  chiving  a 
5763  doubling  in  the  final.  This  was  done  in 
the  interest  of  economy  and  simplicity,  and, 
while   not   completely   conventional    it   works 


6922 

RF   AMPLlFfER 


1/2-6U8 

MIXER 


50  Mc  t 


CONVERTER 

FIGURE     2 


-+■    To  AotQftiQfrHf  Recede' 


■♦   To  Sit 


L/2-6U8 

OSCILLATOR 


12 


73   MAGAZINE 


SMALL  INVESTMENT.. BIG  RETURN 


SB-33,  SSB  transceiver  is  an  exceptionally 
small  package,  hut  a  few  hours  of  on-the- 
air  operation  will  convincingly  point  up 
the  fact  that  the  only  thing  small  about 
SB-33  is  its  size,  (and  its  price).  Perform- 
ance, on  a  multi-band,  work-the-worid 
basis  is  big — operating  pleasure,  owner 
satisfaction  are  in  keeping. 

This  small  size— 5V2  "H.  11%"W,  ltM/4  "D— 
ideal  for  mobile — is  achieved  primarily  by 
advanced  techniques — by  using  transistors 
and  diodes  (18  of  each)  to  replace  vacuum 
tubes  in  ail  but  PA  and  RF  driver  stages. 
These  reliable  solid-state  devices  offer 
many  other  advantages;  no  filaments — far 
less  current  drain — -lower  internal  heat. 
And  because  life  expectancy  is  great,  long- 
term  savings  on  ultimately-replaceable 
tubes  can   be  substantial.  There's  more. 


SBE  uniquely  uses  ^BMateraP  solid-state 
amplifiers  and  mixers  which  operate  on 
both  transmit  and  receive,  and  thereby 
reduces  circuit  elements  and  complexity, 
lowers  costs  while  maintaining  perform- 
ance at  high  leveL 

Each  investor  wants  the  most  for  his  dol- 
lar. Compare  SB-33.  Read  all  the  fine  print 
carefully!  SBE  gives  you: 

Four  bands . . .  7540-20-1 5  meters 

and... built-in  115V  AC  power  supply 

and... upper  or  tower  sideband 
selection  by  a  front  panel  switch 

and.*. a  steep  slope  Collins 
mechanical  filter 

and.., a  built-in  speaker 

Here  indeed  is  a  small  investment 
with  big  return. 
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Please    send   me   brochure   giving   full    technical 
information  on  SB-33  and  accessories,  VOX,  car- 
rying case,  mounting  plate,  etc. 


NAME 


NUMBER     STREET 


CITY 


ZONE     STATE 


SIDEBAND  ENGINEERS 

317    RGEBLING    ROAD, 

SOUTH    SAN    FRANCISCO, 

CALIFORNIA 


An  operation  of  Webster  Manufacturing  Company. 


DECEMBER  196a 


13 


«*> 


IF   Tube 


ii.  ,n 


200 


Zero  Adjust 


"S"  METER 
FIGURE      3 

fine.  The  modulator  uses  a  6AU6  speech  am- 
plifier and  a  6AQ5  modulator,  transformer 
coupled  to  the  5763, 

The  power  supply  is  a  conventional  full- 
wave  supply,  delivering  about  250  volts  at  150 
ma.  SI  is  a  dpdt  switch  used  as  a  transmit-re- 
ceive  switch  and  S2  is  a  spdt  spot  switch.  There 
is  a  O-l  ma  meter  used  for  measuring  rf  output. 
Although  it  wasn't  done  in  the  original  model, 
it  could  also  be  used  as  a  S -meter  bv  connect- 
ing  it  to  a  switch  and  metering  the  cathode 
current  of  one  of  the  if  tubes.  The  lead  from 
the  cathode  is  ungrounded  and  connected  to 
S3,  If  it  is  possible,  S3  could  be  combined 
with  SI  by  using  a  Spdt  switch  so  that  the 
meter  is  automatically  switched.  The  S-meter 
will  lead  backwards,  that  is,  from  1  ma  with 
no  signal  towards  O  ma  with  a  strong  signal 
If  this  is  inconvenient,  you  could  always  mount 
the  meter  upside  down  and  paste  some  kind 
of  a  scale  on  it. 

There  is  not  too  much  that  is  critical  in  the 
construction  but  there  are  a  few  precautions 
that  should  be  observed.  In  the  receiver  the 
6922  rf  stage  is  a  high  gain  amplifier  and  will 
have  a  tendency  to  go  into  self-oscillation 
unless  care  is  taken  in  the  lavout  and  construe- 
tion.  It  is  important  that  the  antenna  coil  and 
the  bandpass  coil  be  at  right  angles  to  each 
other  and  well  shielded,  as  well  as  all  leads 
going  near  both  coils.  The  two  capacitors  used 
for  tuning  the  bandpass  coil  should  be  well 
grounded.  If  the  unit  is  laid  out  so  that  any 
leads  (heater,  power,  etc)  pass  near  both  sets 
of  coils,  they  should  be  well  shielded.  The 
heater  lead  to  the  two  tubes  in  the  converter 
should  be  shielded  and  bypassed  at  each  tube. 
The  oscillator  coil  should  be  mounted  under 
the  chassis  and  in  a  place  where  there  is  a 
minimum  of  heat.  This  coil  should  be  wound 


on  a  ceramic  slug-tuned  coil  form,  with  the 
tap  being  about  1%  turns  from  the  grounded 
end;  the  form  used  should  have  a  &  inch  diam- 
eter. A  1M-7  mmfd  ceramic  trimmer  is  mounted 
directly  across  the  leads  to  the  coil  and  the 
condensers  used  in  the  oscillator  should  be  of 
the  NPO  variety.  There  were  no  problems  en- 
countered with  stability  so  there  was  no  need 
for  voltage  regulation  of  the  oscillator.  If  it  is 
desired,   the  oscillator   could  be   crystal   con- 
trolled and  the  receiver  used  as  a  tunable  if, 
although  the  tunable  oscillator  method  is  pre- 
ferred  in   this   case.    No   problems   should   be 
encountered  in  connecting  the  output  of  the 
converter  to  the  receiver  or  to  actually  get  the 
receiver  to  work  on  AG.  The  only  special  part 
required   in  the  converter  is  the  tuning  con- 
denser which  is  made  by  removing  all  but  one 
rotor  and  one  stator  plate  from  a   15  mmfd 
variable. 

There  aren't  too  many  precautions  that  have 
to  be  taken  with  the  transmitter  because  the 
final  is  doubling  the  frequency  and  therefore 
most  of  the  problems  usually  associated  with 
straight  through  final  amplifiers,  such  as  self- 
oscillation  and  other  forms  of  instability,  are 
absent.  The  oscillator  coil  should  be  kept  away 
from  the  final  plate  leads  and  final  plate  coil 
If  possible,  the  oscillator  coil  should  be 
mounted  under  the  chassis  and  the  final  plate 
coil  mounted  on  top  of  the  chassis  on  the  plate 
tuning  condenser  on  the  front  panel.  Care 
should  be  taken  to  keep  the  modulator  leads 
away  from  the  final  tank  leads.  Shielded  cable 
should  be  used  for  all  signal  carrying  audio 
leads.  It  is  important  that  neither  of  the  470K 
if  decoupling  resistors  are  eliminated  and  that 
the  grid  side  of  these  resistors  have  as  short  a 
lead  as  possible.  The  modulation  transformer 
is  a  transceiver  type  transformer  such  as  a 
Triad  M4Z  in  which  the  speaker  leads  are  not 


Los  I    tF     Trans  form*' 


r 


■ 


m    Audio 

Amplifier 


AUDIO    NOISE    LIU1TER 
FIGURE      4 
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used.  A  push-pull  audio  output  transformer 
will  work  fine,  although  it  will  probably  result 
in  some  kind  of  impedance  mismatch. 

The  units  described  can  be  built  on  sub- 
chassis  and  mounted  in  a  case  large  enough 
to  hold  the  automobile  receiver  chassis  and 
the  various  sub-chassis  necessary  for  the  com- 
plete transmitter-receiver.  After  everything  is 
mounted,  the  control  circuits  are  wired  as  well 
as  the  cables  and  power  leads  interconnecting 
the  various  units.  When  doing  this  work,  it  is 
a  good  idea  to  make  the  leads  long  enough  so 
that  any  unit  can  be  pulled  out  for  repairs 
without  having  to  unwire  the  complete  trans- 
mitter-receiver. 

The  next  step  is  the  conventional  smoke 
test.  This  consists  of  applying  power  and  not- 
ing where  smoke  is  coming  from,  such  as  burn- 
tug  resistors,  smoldering  wiring,  exploding  elec- 
trolytics,  etc.  Once  these  conditions  are  cor- 
rected, the  next  step  is  tuning  the  transmitter. 
The  transmitter  tuning  is  quite  simple,  the 
only  adjustments  necessary  is  to  tune  the  oscil- 
lator coil  for  maximum  drive  and  peak  the  final 
tank  for  the  largest  deflection  of  the  output 
meter.  It  might  be  helpful  to  use  a  #47  pilot 
light  as  a  dummy  load  for  checking  the  modu- 
lator. The  bulb  should  get  considerably 
brighter  when  you  speak  into  the  microphone. 
It  will  be  necessary  to  have  a  high  outputa 
crystal  microphone  to  use  with  this  modulator 
as  there  is  not  much  extra  gain.  If  more  gain  is 
desired,  an  extra  audio  stage,  similar  to  the 
speech  amplifier  stage,  can  be  added. 

To  get  the  receiver  operating  properly,  it  is 
first  necessary  to  have  the  ifs  aligned  and  be 
sure  that  the  front  end  is  tuned  to  1600  kc  and 
peaked,  Use  a  strong  signal  around  50  mc  and 
tune  the  oscillator  until  it  is  received.  Peak 
the  mixer  plate  coil  for  maximum  signal 
strength  and  tune  the  antenna  trimmer  in  the 
car  radio  for  the  same.  Next  tune  the  antenna 
coil  in  the  converter  and  the  first  bandpass 
capacitor  for  maximum.  Use  another  signal 
near  50,5  mc  and  peak  the  other  bandpass 
capacitor.  Now  take  a  signal  about  half  way  in 
frequency  between  the  previous  two  and  peak 
the  antenna  coil  Now  retune  the  bandpass 
capacitors  using  50,1  and  50.5  as  alignment 
frequencies,  one  capacitor  to  each  frequency. 
Care  must  be  taken  in  alignment  as  some  of 
these  steps  are  interacting  and  should  be  done 
in  this  order.  Tuning  the  bandpass  circuits 
will  probably  have  the  tendency  to  puD  the 
oscillator  frequency  slightly  so  be  sure  that  the 
signal  is  returned  during  peaking.  After  these 
steps  are  completed,  the  oscillator  frequency 
can  be  set  and  the  receiver  calibrated. 
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COAXIAL 
RELAYS 


4  VERSATILE   MODELS, 
AC  or  DC  OPERATION 


DK60 

Sixe 
2%*3%*1  V* 

Less  than  9  ox, 

UHF,   N,   BNC 
TNC   and    C 

CONNECTORS 


COIL  RATINGS:  6f  12,  24,  28(  32,  48,  110  and  220 
V  DC  @  2  watts.  6,  12,  24,  110  and  220  V  AC  9 
6  VA,  50-60  cps.  Special  ceil  voltages  available  on 
request.  Coil  terminals  are  solder  connections  feed- 
through    insulators. 

r,t\  RATINGS:  I  lew  power  rating  to  500mc.  20  watt 
power  rating  to  500  mc  in  DK60-G  and  DK60-G2C 
in  de-energized  position.  The  DK60-G  aitd  DK-60- 
G2C  have  a  special  isolation  connector  in  the  de- 
energized   position  to  reduce  crosstalk  to  a  minimum. 

AUXILIARY  CONTACTS:  Form  2C  (DPDT)  on 
DK60-2C  and  DK60-G2C,  Bifurcated  contacts  rated 
at  5  amperes  at   I  10  V  AC  non-inductive, 

V5VVR:  Less  than   LI 5: 1  from  0  to  500  mc  (50  ohm 

load).   72   ohm   relays   available* 

ISOLATION:  Greater  than  60  db  @  10  mc  in 
DK60  and  DK60-2C  Greater  than  100  db  horn  0  to 
500  mc  in  DK60-G  and  DK60-G2C  when  in  the  en- 
ergized   position, 

OPERATING  TIME:  Less  than  30  milliseconds  from 
application  of  coil  voltage;  less  than  15  milliseconds 
between  contacts. 

DK60    $12.45 

Standard   Relays  with  DK60-G      $13.70 

UHF  Connectors  include:     DK60-2C      ....    $14.35 

DK60-G2C  $15.65 

NEW  DK2-60B 

TRANSFER 

SWITCH 


Designed  to  meet  switching  needs  when  using 
transceiver  is  exciter  to  drive  any  linear  ampli- 
fier. 

Performs  necessary  switching  to  either  transmit 
directly  with  transceiver  or  to  transmit  with 
transceiver  amplifier  combination. 

SPECIFICATIONS:  Freq,  range  0  to  500  mc,  to 
I  fcw;  VSWR  1.15:1:  Isolation  30  db  at  S00  mC( 
50  db  at  30  mc;  Insertion  loss  0.03  db  at  30  mc; 
Available  in  all  s+d.  AC  and  DC  voltages.  Con- 
nectors: UHF  std.(  type  N(  BNC,  TNC  and  C 
available. 


Distri  - 

butors 

in   U.S. 

and 

Canada. 


DK2-60B    with  UHF  G 


$ 


DOW-KEY  COMPANY 

Thief  River  Fa  I  is,   Minnesota 
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The  rig  should  now  be  ready  for  use  on  the 
air.  One  of  the  first  contacts  made  with  the 
station  was  over  300  miles  away  with  S7  req- 
ports  on  both  ends.  It  is  also  quite  easy  to 
make  skip  and  extended  ground  wave  contacts 
reliablv.  The  receiver  is  one  of  the  best  I  have 
ever  used  in  a  rig  of  this  type  and  compares 
favorably  in  sensitivity,  selectivity,  and  noise 
figure  to  many  communications  receivers,  in- 
cluding my  own,  with  its  nuvistor  converter, 
With  a  nuvistor  preamplifier,  I  am  sure  that 
the  noise  figures  would  be  equal,  although  the 
measured  difference  was  less  than  1  db. 

With  all  of  these  features,  the  rig  can  be 
made  for  less  than  $25,  assuming  that  you  are 
fortunate  enough  to  talk  the  properieter  of  the 
local  junkyard  out  of  an  automobile  receiver 
at  a  reasonable  price.  There  are  many  possible 
modifications  of  this  idea  that  can  be  used. 
It  is  possible,  for  example,  to  add  push-to- 
talk  by  replacing  SI  with  a  relay,  The  rig 
can  also  be  modified  for  different  bands  by 
just  changing  some  of  the  coils.  The  transmitter 
and  converter  could  be  built  into  a  small  box 
and  connected  to  an  existing  automobile  re- 
ceiver in  a  car  and  used  as  a  high  performance 
mobile  station,  after  a  modification  of  adding 
a  noise  limiter  is  made  to  the  automobile  radio. 
While  on  the  subject  of  noise  lim iters,   none 


was  included  in  the  original  design.  From  my 
location,  near  the  top  of  Hogback  Mountain, 
Vermont  (a  favorite  location  for  hilltopping), 
the  signals  are  strong  enough  and  the  college 
is  far  enough  away  from  the  main  road  so  that 
ignition  noise  is  so  rare  that  no  limiter  is  neces- 
sary. For  those  who  would  like  to  install  a 
noise  limiter,  the  circuit  modifications  neces- 
sary are  shown  in  Fig.  #4.  The  diodes  can  be 
any  general  purpose  diode,  providing  they  are 
both  of  the  same  type.  Diodes  having  a  high 
forward  to  reverse  ratio  will  have  the  most 
effective  limiting  characteristics.  The  limiting 
control  should  be  adjusted  for  maximum  limit- 
ing without  distorting  the  received  signal,  Ad- 
justments should  be  made  to  set  the  limiting 
to  the  point  of  distortion  and  then  back  off 
slightly.  This  operation  should  be  carried  out 
on  a  reasonably  strong  signal  as  if  it  is  done 
on  a  weak  one,  it  will  tend  to  distort  on  strong 
stations  due  to  the  non-linear  avc  characteristics 
of  automobile  receivers. 

There  are  several  things  that  can  be  done 
to  improve  the  appearance  of  the  rig,  such  as 
spraying  the  panels,  using  illuminated  meters, 
decals,  etc.  If  care  is  taken  in  construction,  the 
result  will  be  a  rig  that  will  far  outperform 
comparable  commercial  equipment,  be  just  as 
attractive,  and  cost  a  small  fraction  of  the  price 
of  store  bought  gear.  ,  .  .  WA2INM 


A  novel  approach  to 

50mc  DSB 


Will    the   author  of  this   article 
please   identify   himself? 


Those  of  you  who  are  experimentally  in- 
clined will,  undoubtedly,  be  interested  in  this 
unique  double-sideband  balanced  modulator.1 

The  double-sideband  balanced  modulators 
most  of  us  are  familiar  with  generally  utilize 
two  pentodes  operating  in  push -push,  with 
the  audio  signal  applied  to  the  screen  grids. 
The  balanced  modulator,  to  be  described,  dif- 
fers from  this  in  that  it  utilizes  a  twin-triode 
with  the  audio  signal  applied  to  the  cathodes. 

From  a  quick  glance  at  the  schematic  it 
will  be  obvious  that  no  B  plus  power  supply, 
as  such,  is  used  for  the  balanced  modulator. 

Operation 
A  low  level  50  mc  signal  is  applied  to  the 

1  Better    Double    Sideband,     Cameron,    CQ,     March    1959, 
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than  THE  VERY  BEST 


INGLE 


FILTERS 
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The  GOLDEN  GUARDIAN  (48Bi) 


(mvtiiAi      ru    p  t  t*    &#**&    » 


TECHNICAL   DATA 

Impedance:  640  Ohms  in  and 
out  (unbalanced  to  ground) 

Unwanted  Side  Band  Rejection: 
Greater  than  55db 

Passband  Ripple:  Hh  .5db 

Shape  factor:  6  to  20db 
1.15  to  1 

Shape  factor:  6  to  50db 
1.44  to  1 

Package  Size:  2%"  x  1%"  x  1" 

Price;   $42.95   Each 
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The  SILVER  SENTINEL  <32Bi) 
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MECjunous 


TECHNICAL   DATA 

Impedance:  560  Ohms  in 
and  out 

Unwanted  Side  Band  Rejec- 
tion: Greater  than  40db 

Passband  Ripple:  ±  -5db 

Shape  factor:  6  to  20db 
L21  to  1 

Shape  factor:  6  to  50db 
L56  to  1 

Package  Size:  1 H"  x  1  %"  x  1 

Price:  $32.95  Each 


n 


Both  the  Golden  Guardian  and  the  Sil- 
ver Sentinel  contain  a  precision  McCoy 
filter  and  two  of  the  famous  M-I  McCoy 
Oscillator  crystals.    By  switching  crys- 


tals either  upper  or  lower  side  band 
operation  may  be  selected.  Balanced 
modulator  circuit  will  be  supplied  upon 
request 


Both  sets  are  available  through 
leading  distributors.  To  obtain 
the  name  of  the  distributor 
nearest  you  or  for  additional 
specific  information,  write: 


ou 


ELECTRONICS  CO. 

Dept.  73-12 

MT.   HOLLY   SPRINGS,   PA. 
Phone:  HUnter  6-3411 


SUBSIDIARY  OF   OAK  MANUFACTURING  CO 


DECEMBER  1963 
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12AU7 


1/2  12  AT  7 


Parts   List 


CI 


C2 
C3 
RFC! 

Jh  J2 


500  k  pot.  Allied  Catalog  #  30  U   322. 

Butterfly  variable  capacitor:   26  pf>  per  sec* 

don.    E.F.    Johnson    167-22*    Allied    Catalog 

number  75L927 

1   Mid.,  100  vults.  Allied  #11L026 

35  Mfd.t  50  volts,  Allied  Catalog  #16L662. 

8.2    microhenry    R.F.    choke.    Allied    catalog 

-60   G   439. 

BNC  connector:   UG-1094U- 


parallel  connected  grids  of  the  12AU7.  How- 
ever, unless  we  are  modulating,  there  is  little 
or  no  potential  difference  between  the  cathode 
and  plate  of  either  section,  therefore  the  tube 
cannot  conduct.  Now,  when  we  modulate,  an 
audio  voltage  will  be  applied  to  the  cathodes 
of  the  12AU7  through  transformer  Tl.  At  any 
instant  of  time,  one  triode  section  will  see  the 
positive  half  cycle  of  the  audio  signal  at  its 
cathode  and  the  opposite  triode  section  will 
see  the  negative  half  cycle*  The  triode  section 
that  is  seeing  the  positive  half  cycle  will  not 
conduct  because  its  cathode  is  more  positive 
than  its  plate.  However,  at  this  same  instant 
ut  time,  the  opposite  triode  section's  cathode 
is  seeing  the  negative  half  cycle  and  it  be- 


J3 

Ll 
LJ 

L3 

L4 

Tl 


Microphone  jack. 

I  turn  #"20  eiiam.,  wound  at  cold  end  of  I 
10   turns    24   enaiu.    }&*   long,    wound    on  54" 
diam.,  powdered  iron  core,  slug  tuned  form. 
10   turns  #20,   l/*f  diam.t   54"  long,  center- 
tapped. 

10  turns  #24  enam.   J4"  long,  wound  on  %** 
L3. 
Audio  transformer. 


comes  more  negative  than  its  plate.  Now,  if  the 
cathode  is  more  negative  than  the  plate,  the 
plate  may  be  said  to  be  less  negative,  or  more 
positive,  than  the  cathode.  Under  these  cir- 
cumstances the  tube  will  conduct,  The  dc 
power  input,  at  any  instant,  is  equal  to  the 
potential  difference  between  plate  and  cath- 
ode, at  that  instant,  multiplied  by  current  flow- 
ing through  the  tube  at  that  instant* 

As  you  see,  from  the  preceding,  the  power 
for  the  balanced  modulator  is  actually  de- 
rived from  the  audio  signal. 

While  this  method  of  double  sideband  re- 
duced carried  generation  is  tliflerent,  it  cer- 
tainly has  more  than  just  that  to  recommend 
it.  This  circuit  has  the  tremendous  advantage 


6U8A 


RFC1 

CI 
C2 
C3 


CrysTqi  [ 


150  V  R#gutQf#d 


OPTIONAL  R.F     EXCITER 

Parts  List 

750    microhenry    RF    choke.    Allied    catalog  C4 

#60G47& 

10  pf.,  silver  mica,  J  1 
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of  being  capable  of  delivering  much  better 
sounding  audio  than  one  generally  hems  from 
double  sideband  transmitters. 

The  power  output  of  this  balanced  modula- 
tor is  low,  and  while  you  could  operate  it 
''barefoot/'  it  will  give  far  better  results  if  it 
is  used  to  drive  a  low  power  linear  amplifier. 
Its  output  is  sufficient  to  drive  a  class  *A* 
6CL6S  5763,  or  equivalent  type  tube. 


An  rf  exciter  is  not  shown  in  the  schematic 
(although  the  schematic  of  an  optional  RF 
exciter  unit  is  provided  elsewhere  in  this  ar- 
ticle for  those  who  may  need  it)  as  I  used 
the  buffered  50  mc  output  of  my  VFO  to 
drive  the  balanced  modulator*  Any  low  pow- 
ered 50  mc  exciter  will  serve  the  purpose 
equally  well  One  word  of  caution:  if  you 
should  use  a  50  mc  overtone  oscillator  to 
drive  the  balanced  modulator,  I  would  strongly 
recommend  the  use  of  a  buffer  stage  between 
the  oscillator  and  die  balanced  modulator. 
This  will  provide  some  degree  of  isolation  and 
lessen  the  chances  of  pulling  the  oscillator  fre- 
quency when  modulating.  Pulling  of  the  os- 
cillator frequency  would  make  it  extremely 
difficult  for  another  operator  to  tune  in  the 
signal  on  his  receiver,  as  anyone  who  has  ever 
tried  to  tune  in  an  unstable  SSB  signal  can 
attest!  It  goes  without  saying  that  the  power 
supply  for  an  overtone  oscillator  should  be 
voltage  regulated, 

The  layout  is  not  critical,  although  some 
care  should  be  taken  to  maintain  symmetry  in 
the  balanced  modulator.  The  cathode  bypass 
capacitors  of  the  12AU7  balanced  modulator 
should  be  mounted  as  close  to  the  tube  socket 
as  possible,  with  short  leads,  These  capacitors 
provide  an  rf  ground  return  for  the  cathodes 
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7.75 
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of  the  12AU7,  but  they  also  control  the  fre- 
quency response  of  the  audio  by  clipping  the 
highs. 

The  gain  of  the  audio  section  is  fairly  high 
so  a  little  care  should  be  exercised  here  to 
prevent  audio  feedback  in  the  amplifier  as 
well  as  rf  feedback  into  it  No  trouble  was  ex- 
perienced along  these  lines,  but  the  possibility 
exists  if  one  is  not  careful. 

Neutralization  of  the  balanced  modulator 
is  unnecessary.  Being  a  push-push  stage,  it  is 


inherently  self-neutralized.  No  trouble  with 
parasitic  oscillations  was  encountered. 

This  DSB  generator  is  very  flexible  and  its 
design  leaves  room  for  many  variations  and 
ideas  the  individual  constructor  may  want  to 
experiment  with,  A  few  things  that  might  be 
added  are:  Speech  clipping*  VOX,  linear  am- 
plifier, etc. 

The  entire  unit  was  constructed  on  a  mini- 
box  chassis  measuring:  4"  x  4"  x  1J&",  This  can 
be  altered  to  suit  the  desires  of  the  individual. 


VHF  Contest  Specia 


A  dissertation  on  the  use  of  the  Corner  Reflector  on  1^  mc 


Adam    Keller   K9SGZ 
Valparaiso  Technical    Institute 
Valparaiso,    Indiana 


When  the  author  undertook  the  construction 
of  this  particular  antenna,  it  was  with  the 
thought  in  mind  of  producing  a  low  cost,  mod- 
erate gain,  easily  portable  antenna  for  use  in 
VHF  parties.  As  it  turned  out,  the  antenna 
performed  far  beyond  our  wildest  expectations 
and  was  surprisingly  easy  to  build  and  match. 
This  article  is  primarily  concerned  with  putting 
this  antenna  on  144  mc,  but  data  will  be  given 
wl i it'll  will  enable  the  interested  builder  to 
construct  it  for  any  desired  frequency  band, 

I  must  confess  that  when  K9HYV  first  cor- 
nered me  and  mentioned  building  this  anten- 
na, I  had  my  doubts  about  it  ever  comparing 
with  a  good  yagi.  The  gain  figure  given  by 
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FIGURE    1 


Dr,  Kraus  l  in  his  fine  book  was  only  about 
10.2  db  for  a  90  degree  corner,  which  we  had 
decided  on  due  to  size  and  portability  require- 
ments, However,  the  broad  front  lobe  of  the 
radiation  pattern  seemed  to  have  a  very  desir- 
able characteristic  in  that  most  portable  set-ups 
generally  use  the  "armstrong^  method  of  rota- 
tion and  any  time  saved  in  running  back  and 
forth  to  the  mast  is  pure  gold,  So,  with  reserva- 
tions in  mind,  we  decided  to  try  one  of  these 
beasts  and  compare  it  with  a  commercial  10 
element  yagi  which  was  already  in  the  skv  at 
K9SGZ. 

Our  first  problem  was  with  the  dimensions 
to  be  used  on  this  90  degree  corner,  \\V  de- 
cided to  use  RG/11U  coax,  as  we  had  some  on 
hand,  so  consulting  the  graphs  in  Kraus  we 
find  that  the  dimension  "S"  (Fig.  1)  should  be 
about  .35  wavelength  to  provide  a  terminal 
radiation  resistance  of  72  ohms.  If  52  ohm 
coax,  such  as  RG/8U  is  used,  a  dimension 
"S"  of  about  .32  wavelength  will  give  an  excel- 
lent match.  The  length  of  the  supporting  mem* 
bers  is  then  determined  to  be  at  least  "2S." 
This  is  a  minimum  dimension,  but  any  larger 
figurr  will  give  very  little  improvement,  if 
any.  The  length  of  the  reflectors,  H  (Fig,  1) 
is  then  determined  to  be  equal  or  greater  than 
0-6  wavelength,  and  the  spacing  between  re- 

1  Kraus,  Antennas,  sec  Radio   Bookshop  #5. 
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Hectors,  G,  should  be  0.1  wavelength  or  less. 
These  last  two  dimensions  are  not  at  all  crit- 
ical, and  are  only  guides  to  be  used  to  find  out 
how  little  wire  needs  to  be  used  for  reflectors* 
A  table  of  dimensions  follows,  for  use  at  144.5 
mc* 


Dimension    (Fig. 

1  ) 

length    in    inches 

S 

281/2 

2S 

57 

G 

8 

H 

49 

It  should  be  noted  that  these  dimensions 
will  allow  the  use  of  this  antenna  over  the 
lower  two  megacycles  of  the  two  meter  band 
with  very  little  degradation.  The  bandwidth  of 
the  corner  reflector  is  approximately  60%  of  the 
center  frequency,  which  is  quite  a  drastic 
change  from  the  very  critical  dimensions  of  the 
popular  yagi  style. 

Thusly  armed  with  the  dimensions,  a  yard- 
stick, hacks  aw,  etc.,  we  attacked  the  monster 
with  vigah.  Our  first  try  was  made  completely 
out  of  aluminum,  but  2  x  2's  seem  to  be  the 
more  logical  approach.  The  first  step  was  to 
unroll  and  straighten  the  57  feet  of  aluminum 
clothesline  wire  needed  for  the  reflectors .  We 
used  the  old  trick  of  tying  one  end  to  the  car 


frame  and  the  other  to  a  convenient  tree,  then 
just  a  slight  pull,  and  voila,  straight  wire.  After 
cutting  up  the  14  reflectors  needed,  the  sup- 
ports were  readied  for  assembly.  Two  pieces 
of  2  x  2,  each  about  57  inches  long,  are  drilled 
every  eight  inches  with  a  hole  which  just 
allows  passage  of  the  aluminum  wire  you 
choose  for  reflectors*  Another  hole  is  then 
drilled  into  each  of  the  reflector  holes,  but  at 
right  angles  to  the  reflector  holes.  These  allow 
wood  screws  to  be  tightened  down  on  the 
reflectors  to  hold  them  in  place  when  they  are 
inserted  in  the  holes.  Two  holes  are  also  drilled 
at  this  time,  one  in  each  support,  for  the  bolts 
which  will  hold  the  antenna  to  the  mast.  These 
should  be  about  39  M  inches  from  the  vertex 
of  the  angle  formed  by  the  two  supports.  The 
two  supports  are  then  given  a  coat  of  varnish 
for  weather  protection  and  are  fastened  to* 
gether  at  the  vertex  by  an  ordinary  cabin et 
door  hinge. 

The  mast  is  next  readied  for  assembly.  A 
short  piece  of  mast  which  wall  mate  with  the 
mast  from  the  top  of  your  tower  may  be  used 
here*  Six  feet  of  mast  will  do  nicely  for  144 
mc.  Two  holes  are  drilled  in  this  mast  to  accept 
the  bolts  which  go  through  the  large  holes  in 


50-239 


DipoEe   Element! 


Solder 


Completed   Assembly 
OtPOLE    MOUNTING    DETAIL 

Figure   3 
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mounting.  The  copper  wire  soldered  to  the 
inner  connector  is  placed  through  the  hole  in 
the  center  of  the  block  and  then  run  down  the 
slot  on  the  opposite  side  of  the  block  to  one 
end  of  the  block.  A  ground  lug  is  placed  under 
one  of  the  wood  screws  which  mount  the  con- 
nector, and  a  piece  of  copper  wire  soldered  to 


the  two  wooden  supports,  and  should  be  57 
inches  apart,  spaced  as  near  the  top  of  the 
mast  as  possible.  Midway  between  these  two 
holes,  mounting  holes  for  the  driven  element 
should  also  be  drilled  at  this  time.  The  nature 
of  these  holes  will  depend  upon  the  method 
of  supporting  the  driven  element.  This  will  be 
discussed  shortly,  but  will  undoubtedly  be 
pretty  much  an  individual  thing,  depending 
upon  the  kind  of  junkbox  or  wallet  available. 
Once  these  are  drilled,  the  mast  may  be 
assembled  to  the  supports  with  two  bolts,  such 
as  W  carriage  bolts.  The  mast  and  supports 
are  then  laid  aside  and  the  driven  element 
construction  is  undertaken. 

As  may  be  seen  from  Fig,  1,  the  driven  ele- 
ment is  an  ordinary  dipole,  although  a  folded 
dipole  may  be  used  if  desired.  If  a  folded 
dipole  is  used,  the  conductor  ratio  should  be 
1  to  1  for  300  ohm  feedline.  The  dipole  is 
made  of  Js  inch  copper  tubing  which  may  be 
purchased  at  plumbing  supply  stores.  For  a 
support,  I  used  a  block  of  2  x  2  about  5  inches 
long  or  so,  and  mounted  an  SO  239  connector 
on  one  side  (see  Fig.  3),  Slots  are  cut  in  both 
sides  and  a  M  inch  hole  is  drilled  through  the 
center  of  the  block.  The  ends  of  the  block  are 
drilled  to  a  depth  of  about  2  inches  with  a 
drill  bit  slightly  smaller  than  the  OD  of  the 
dipole  copper  tubing  so  that  the  tubing  will 
have  to  be  forced  into  the  holes-  This  makes 
a  very  rigid  mount  for  the  tubing*  The  S0239 
connector  should  have  a  piece  of  copper  wire 
soldered  to  the  inner  conductor  before  the 
connector  is  mounted  on  the  block.  Wood 
screws  will  make  a  good  job  of  the  connector 


Dipole 
(Mounted  On  Bock    Side  Of  Most) 


ASSEMBLY     DETAIL 
(Deflectors     Omitted   For   Simplicity) 

FIGURE     2 
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the  ground  lug*  This  wire  runs  down  the  slot 
on  the  connector  side  of  the  block  to  the  other 
cud  of  the  block.  Solder  should  be  flowed  over 
the  ground  lug  and  connector  to  insure  a 
weathertight  joint*  Next,  the  copper  tubing  is 
forced  into  the  holes  in  the  ends  of  the  block 
and  the  copper  wires  soldered  to  the  tubing* 
The  two  pieces  of  copper  tubing  should  be 
about  21  or  22  inches  long  so  that  they  can  be 
"pruned"  for  best  match.  If  no  SWR  bridge  is 
available,  cut  the  tubing  off  so  that  the  overall 
dipole  length  is  about  38Ja  inches. 

Two  holes  may  now  be  drilled  in  the  block 
as  shown  in  Fig.  3  to  pass  stove  bolts  used  for 
mounting  the  block  to  the  mast  (see  Fig.  2). 
A  coat  of  varnish  should  be  applied  to  the 
block  and  solder  joints  at  this  time  for  weather 
protection. 

All  that  now  remains  is  to  mount  the  dipole 
to  the  mast  and  insert  all  the  reflectors  into 
the  supports,  apply  energy  to  the  dipole 
through  the  feedline  you  intend  to  use  and 
prune  the  dipole  for  best  SWR  using  a  bridge. 
An  SWR  of  less  than  1.2  to  1  should  be  easily 
obtained.  In  our  case,  the  SWR  was  below  IT 
to  1  using  a  Johnson  bridge.  The  antenna 
does  not  have  to  be  on  the  tower  when  this 
pruning  is  done,  but  should  be  at  least  4  or  5 
feet  off  the  ground.  The  shielding  effect  of  the 
reflectors  makes  a  simple  job  of  this.  Put  it  up 
in  the  air,  and  you   are  ready  to  go  with     i 


very  fine  antenna. 

Several  checks  were  run  with  this  antenna 
at  the  same  height  as  a  commercial  10  element 
vagi,  and  signals  were  as  good  in  all  cases,  and 
as  much  as  2  s-units  better  in  some  cases  using 
the  Comer.  It  is  believed  that  this  is  attributed 
to  the  very  low  angle  of  radiation  obtained 
with  this  antenna.  Most  people  won't  believe 
this,  but  comparisons  show  it  to  be  time. 

The  real  merit  of  this  antenna  is  when  it  is 
used  during  contests.  Just  point  it  in  the  gen- 
eral direction  you  wish  to  work  and  forget 
about  it  The  front  lobe  is  so  broad  that  you 
can  cover  easily  a  45  degree  area  in  the  front 
lobe  with  so  little  degradation  that  you  will 
soon  quit  trying  to  "peak  it  up"  on  a  signal. 
The  front  to  back  ratio,  measured  on  a  Collins 
receiver  at  about  20  miles  distance  is  about 
25  db,  and  there  are  no  minor  lobes  which  are 
stronger  than  the  back  lobe.  It  is  just  an  all 
around  excellent  antenna,  and  at  this  QTH 
the  yagi  is  a  thing  of  the  past.  It  was  compared 
with  a  50  element  Long  John  Yagi  at  WSRPG 
and  put  up  a  good  showing  against  the  mons- 
ter. 

My  most  sincere  thanks  to  K9HYV  for  the 
prodding  it  took  to  get  this  thing  built ,  and 
for  showing  just  how7  good  an  antenna  can 
really  be.  Give  it  a  try,  and  you  will  surely 
be  as  pleased  as  we  are.  CU  on  two* 


The  VR  Tube 


Brooks  Lymon 
7   Healey  Street 

Cambridge     38 
Massachusetts 


A  source  of  regulated  voltage  is  often  re- 
quired for  such  circuits  as  vfo's,  receiver  hfo's 
and  bro*s  and  other  sensitive  equipment  which 
must  be  stable  in  operation,  as  well  as  for  am- 
plifier bias  and  screen  grids.  The  methods  used 
in  achieving  this  voltage  stability  range  from 
the  use  of  oversized  power  transformers  with 
large  bleeder  resistors  and  filter  output  capac- 
itors to  highly  complex  systems  using  variable 
regulating  elements  controlled  by  the  varia- 
tions in  demand  on  the  supply. 

There  are  two  main  types  of  voltage  regula- 
tors; the  series  regulator  and  the  shunt  regula- 
tor. These  are  shown  in  Fig.  L  The  series  reg- 
ulator  acts   a   a  resistor   which   varies   in   in- 


verse proportion  to  the  load;  the  greater  the 
demand  on  thet  supply,  the  less  the  resistance 
of  the  regulator  element.  The  series  regulator, 
however,  requires  a  device  to  sense  a  voltage 
difference  in  the  output  and  apply  this  signal 
to  the  regulator  element,  and  there  is  inherently 
more  complex  than  the  shunt  type.  The  shunt 
regulator,  on  the  other  hand,  has  a  single  con- 
stant voltage  drop  across  it,  this  voltage  drop 
being  the  output  voltage. 

The  regulator  elements  used  in  series  regu- 
lators are  of  necessity  vacuum  tubes  or  transis- 
tors. In  the  shunt  regulator,  however,  they 
may  be  either  vacuum  tubes,  transistors,  zener 
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diodes  or  voltage-regulating  tubes.  The  first 
two  will  still  require  a  feedback  system  to 
sense  changes  in  the  output  voltage,  but  the 
zener  diode  and  the  VR  tube  do  not  need  this. 
Of  these  latter  two  regulating  elements,  the 
VR  tube  is  best  suited  to  power  supplies  for 
vacuum  tubes,  owing  to  its  high  voltage  range 
and  lower  cost  as  compared  to  zener  diodes  of 
the  same  voltage, 

VR  tubes  are  diodes  containing  inert  gases 
such  as  neon,  krypton,  xenon  and  argon  to 
provide  several  voltage  levels.  When  sufficient 
voltage  is  applied  to  the  tube,  the  gas  ionizes, 
and  its  resistance  is  inversely  proportional  to 
the  current  flow  through  the  tube,  as  shown  in 
Fig.  2,  When  ionized,  VR  tubes  emit  a  soft 
glow,  and  this  glow  may  be  used  as  an  indica- 
tion of  conduction.  As  you  will  see  in  the  graph 
in  Fig.  3,  the  current  range  over  which  the 
voltage  is  constant  is  limited,  at  its  lower  ex- 
tremity by  the  loss  of  conduction,  and  at  its 
upper  by  the  transition  to  the  abnormal  glow 
and  arc  discharge  stages,  neither  of  which  are 
suitable  for  voltage  regulation. 


Normal 
Rated 

Voltage 


Abnormal 
Gto* 


■  loniMtfon   Voltage 


Operating  Currant  Range 


Arc 
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Current    Through  VR  Tube 
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$59.95 

amateur  net 


Introducing  the  TR-44,  a  high- 
performance  rotor  system  for 
the  Amateur  on  a  budget  who's 
ready  to  upgrade  his  antenna 
installation. 

The  TR-44  approaches  the  accuracy  and 
ruggedness  of  the  famous  Cornell-Dubilier 
HAM-M  but  is  designed  specifically 
for  intermediate  loads. 

Check  these  features: 

Control  box  contains  the  HAM-M  meter. 

Dimensionally  identical  to  TV  rotor  types 
AR-22,  TR-2  and  TR-4.  The  TR-44 
even  fits  the  same  bolt  holes! 

End  of  rotation  electrical  motor  cut-off. 

No  mechanical  clanking,  no  electrical 
pulse  noise. 

Increased  rotational  torque.., up  to 
twice  as  much  as  TV  rotors! 

48-ball  bearing  movement. 

New  idiot-proof  brake  system. 

If  you  are  now  getting  marginal  results 
using  a  TV  rotor,  the  TR-44  is  for  you! 
It  will  give  you  the  increased  torque, 
braking  and  accuracy  that  are  needed 
for  large  VHF  arrays  and  small  HF 
combination  antennas.  For  technical 
information,  contact  Bill  Ashby  K2TKN 
or  your  local  CDE  Distributor. 


CDE  makes  a  complete  line  of  the  world's  finest 
rotors:  the  HAM-M;  the  new  TR-44;  heavy  duty 
automatic  TV;  heavy-duty  manual  TV;  standard- 
duty  automatic  TV:  standard-duty  manual  TV;  and 
the  industry's  only  wireless  remote  control  rotor  sys- 
tem! Cornell-Dubilier  Electronics,  Div.  of  Federal 
Pacific  Electric  Co.,  118  East  Jones  St,,  Fuquay 
Springs,  N.  C. 


CORNELL- 
DUBILIER 


the  only  Company  (hat  makrat  (hem  all 
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FIGURE         1 

Since  the  resistance  decreases  as  the  cur- 
rent through  the  tube  increases,  it  stands  to 
reason  that  the  current  drawn  through  the 
tube  would  eventually  build  up  to  such  a 
value  as  to  destroy  it.  Therefore  a  limiting  re- 
sistor is  placed  in  series  with  the  tube  to  hold 


ETCH 


AMERICA'S   NEWEST 

ETCHED  CIRCUIT   BOARD   METHOD! 

This  is  our  regular  $6.95  value  kit  which  produces 
etched  circuit  boards  of  professional  appearance 
and  quality.  Perfect  for  hams  and  designers. 

•  NEW    "See-Thru"    etch-resist   Transfer   Sheets 

•  2-  4"  x  6"  copperclad  FIBREGLASS  boards  of 
finest  quality. 

•  "Dry  PakM   etchant  with   etching  vessels  and 
complete  instructions. 

In  the  48  states 


95 


POSTPAID 
Califoniians  add  4%    Tax.    No   COD's,   please 

E-Z  ETCH 

%   AMI-TRON  ASSOCIATES 
12033  Otsego  St.,  North  Hollywood,  Calif. 


the  current  to  safe  values.  The  value  of  this 
resistor  may  be  calculated  by  the  following 
equation:  Rllm  =  E60p- 


E^  where  Eaup  is  the 


■  vr 


supply  voltage,  Evr  is  the  rated  VR  tube 
voltage  and  1^  is  the  maximum  VR  tube  cur- 
rent. The  limiting  resistor  may  also  be  cal- 
culated for  smaller  values  of  VR  tube  current, 
the  current  being  equal  at  least  to  the  mini- 
mum VR  tube  current  plus  the  maximum  load 
current.  Thus,  when  the  load  is  drawing  no 
current,  the  current  through  the  VR  tube  will 
be  equal  to  the  minimum  VR  tube  current 
plus  the  maximum  load  current,  but  when  the 
load  draws  full  current,  the  current  through 
the  VR  tube  is  at  the  minimum  required  to 
maintain  conduction.  Obviously,  the  limiting 
resistor  may  be  set  so  that  the  VR  tube-load 
circuit  draws  the  maximum  current  that  the 
VR  tube  can  handle,  but  it  is  not  always  nec- 
essary. VR  tubes  may  also  be  used  to  regulate 
voltage  at  currents  much  greater  than  the 
tube  can  handle,  provided  that  the  load  cur- 
rent variation  does  not  exceed  the  rating  of 
the  tube.  When  using  the  tubes  in  this  way, 
care  must  be  taken  not  to  disconnect  the  load 
while  the  circuit  is  on,  or  else  the  total  load 
current  will  try  to  get  through  the  tube,  there- 
by destroying  it. 

As  was  seen  in  Fig,  3,  the  starting  voltage 
is  somewhat  higher  than  the  tube  operating 
voltage.  Also,  the  limiting  resistor  voltage  drop 
makes  it  necessary  to  have  the  supply  voltage 

somewhat  higher  than  the  operating  voltage, 
Generally,  the  supply  voltage  should  be  about 
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BETTER  THAN    EVER    FOR   '64! 
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HERE'S   THE    ULTIMATE    RECEIVER    FOR 

THE   SERIOUS   VHF  OPERATOR   WHO  WANTS 

TOP   PERFORMANCE  ON  AM,  CW,  OR   SSB  ~^ 

Now  the  top  favorite  of  VHF  Amateurs  every- 
where, Clegg's  INTERCEPTOR  receiver,  in  1964 
offers  even  more  spectacular  performance. 

The  new  "INTERCEPTOR  Br\  now  available  at 
your  dealers,  is  a  dual  conversion  50-54  mc 
receiver  with  a  self-contained  crystal  controlled 
converter  for  144-148  mc  reception.  A  switchable 
crystal  lattice  filter  permits  extremely  sharp  se- 
lectivity for  SSB  and  CW  as  well  as  providing 
8  KC  of  bandpass  for  strong  local  signals  and  net 
operation.  Both  diode  and  product  detection  are 
provided.  Automatic  and  variable  threshold  noise 
I im iters  function  respectively  for  AM  and  SSB  CW 
reception.  A  new  electrical  band  spread  control 
provides  ±  1  KC  to  the  receivers  main  tuning  dial 
for  ease  in  tuning  SSB  and  CW  signals. 

Converter  input  provides  for  220-432  mc  and 
up,  as  well  as  for  excellent  general  coverage  of 
the  lower  frequency  bands  using  Clegg's  new 
ALLBANDER  converter  speaker  combination  (de- 
scribed to  the  right). 

Space  will  not  permit  a  complete  description  of 
this  fine  new  receiver,  but  we'd  like  to  suggest 
that  you  see  one  at  your  dealers  or  write  to  the 
factory  for  complete  data 

For  other  Squires-Sanders  products  see  page 
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Shortly  after  the  first  of  the 
year,  Clegg  Laboratories  will 
release  the  new  INTERCEPTOR 
ALLBANDER,  converter/ 
speaker  combination  which  will 
extend  the  tuning  range  of 
your  Interceptor  (either  B  or 
earlier  model)  to  superb  gen- 
era!  coverage  of  all  frequen- 
cies between  3  and  30  mega- 
cycles. 

Designed  to  sell  as  $129.95, 
this  unit,  in  matching  cabinet, 
will  not  only  provide  excellent 
coverage  of  the  80  through  10 
meter  ham  bands,  but  also  the 
intermediate  frequencies  where 
many  desirable  signals  (WWV, 
citizens  band,  foreign  broad- 
cast, etc.),  are  found. 


Visit  your  distributor  today  and  see  the  famous  Clegg  family 

that  is  making  VHF  history. 


ZEUS  6  &  2  meter 
transmitter  185  watts 
AM  &  CW  .  ,  .  $695,00  amateur  net 


THOfi  6 
6  &  2  meter  transceiver 
.  .  ,  $349.95  amateur  net. 


VENUS  6 
PEP  ,  .  .  $475  amateur  net. 
SSB  transceiver  85  watts 


99*er  six  meter  8  watt 
transceiver  .  ,  .  $159.95 
amateur  net 


See  your  Distributor  or  write  for  information, 


LABORATORIES 

Division  of  Squires-Sanders,  Inc. 


RX  53r   NIT.  TABOR,   N,  J, 
TELEPHONE  627-6800 
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FIGUR  E     4 

small  capacitor  bypasses  some  of  the 
ripple  voltage  lor  surge  voltage  when  sup- 
ply is  turned  on)  around  the  limiting  re* 
sistor,  thereby  adding  to  the  VR  tube  start- 
ing voltage.  Obviously,  the  ripple  voltage  is 
highest  at  point  "E>"  The  capacitor  wilt 
work  even  at  point  'B"  under  certain  con- 
ditions. 

As   the   "blank"    pins  of   the    tube   protrude 
into  the   envelope,    it   is   sometimes   possible 
to   connect   the   capacitor    to   these    instead, 
thereby  creating  a  supply  of  ions  in  the  tube 
and  making  it  easier  to  ignite, 

1.3  times  the  VR  tube  voltage.  At  this  point 
it  might  be  mentioned  that  VR  tubes  are  sensi- 
tive to  light  and  radiation,  and  that  a  tube 
which  will  be  used  in  the  dark  should  be  in 
the  dark  while  its  limiting  resistor  is  adjusted, 
odierwise  it  may  not  start  when  placed  in 
service*  This  fault  may  be  overcome  by  giving 
a  margin  of  safety  in  the  choice  of  supply  volt- 
age. Nowadays  many  VR  tubes  have  a  bit  of 
radioactive  isotope  inside  which  makes  for 
more  reliable  starting.  Also,  in  case  of  difficult 
starting  due  to  insufficient  supply  voltage,  some 
of  the  tricks  shown  in  Fig,  4  may  be  used- 
Fig,  5  shows  the  various  types  of  VR  tubes 
available.  Type  5651  is  generally  used  only  as 
a  voltage  reference  element  in  vacuum  tube 
shunt  or  series  regulators,  as  its  voltage  out- 
put is  extremely  stable,  although  the  current 
is  very  low— in  the  neighborhood  of  3  ma  maxi- 
mum. Type  90C1  is  made  by  Mullard  and 
Amperex,  and  is  not  as  common  as  some  of 
the  others.  The  OC2  appears  to  be  made  only 
by  Raytheon  and  RCA,  while  the  others  are 
generally  available. 

The  VR  tube  has  its  own  built-in  safety  in- 
terlock to  prevent  unregulated  voltage  from 
reaching  the  supplied  circuit  when  the  tube 
is  out  of  its  socket*  As  can  be  seen  from  the 
base  diagrams  in  Fig,  5,  the  octal  based  VR 
tubes  have  a  jumper  between  pins  3  and  7 
which  can  be  used  to  break  either  the  AC 
power  to  the  transformer  or  the  DC  supply 
to  the  tube  itself.  The  latter  is  the  better 
method  if  one  is  going  to  do  a  lot  of  experi- 
menting with  the  rig,  since  the  tube  filaments 
do  not  go  off  when  the  VR  tube  is  pulled.  On 
the   7   pin   miniature   based   VR   tubes,    each 


element  has  several  pins  connected  to  it.  One 
simply  connects  the  supply  voltage  to  one  pin 
and  takes  the  regulated  voltage  from  another. 
Then,  when  the  tube  is  pulled,  the  supply 
voltage  is  cut  off  from  the  output. 

Various  VR  tube  circuits  are  shown  in 
Fig,  6.  In  general  these  are  self  explanatory. 
but  a  few  words  of  caution  might  be  in  order: 
do  not  forget  that  in  a  series  string  the  supply 
voltage  must  be  1.3  times  greater  than  the 
total  of  the  VR  tube  voltages*  Also,  it  should 
be  noticed  that  all  current  that  goes  to  the 
lower  tubes  must  pass  through  the  upper  ones, 
and  that  therefore  the  total  load  current  on 
the  entire  series  string  must  not  exceed  the 
maximum  current  of  any  single  tube  (with  the 
exception  that  the  current  drawn  at  the  top 
of  the  string  may  be  greater  than  the  tube's 
maximum  current  provided  that  the  maximum 
current  variation  does  not  exceed  the  differ- 
ence between  the  maximum  tube  current  and 
the  current  already  being  drawn  by  the  rest 
of  the  load  plus  the  minimum  tube  current), 

For  greater  current  handling  capacity  when 
the  load  current  must  vary  over  a  range  greater 
than  that  of  the  VR  tube,  tubes  may  be  con- 
nected m  parallel.  To  prevent  one  tube  from 
getting  all  the  current  and  thereby  being  de- 
stroyed, we  have  to  insert  current  equalizing 
resistors  of  between  50  and  1000  or  more 
ohms  in  series  with  each  tube,  as  shown  m 
Fig.  6+  It  must  be  recognized  however,  that 
the  fixed  equalizing  resistors  will  have  a  vary- 
ing voltage  drop  across  them  as  the  current 
through  the  tubes  varies,  and  that  the  regula- 
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FIGURE   6 


tion  will  not  be  as  good  as  that  of  a  single 

tube. 

For  greater  stability,  one  may  use  the  cas- 
cade circuit*  In  this  circuit,  the  second  VR 
tube  obtains  its  supply  voltage  already  regu- 
lated bv  the  first  tube.  This  means  that  the 
output  tube  is  relieved  of  the  necessity  to 
regulate  with  respect  to  the  varying  supply 
voltage.  It  should  be  noted  that  the  second 
limiting  resistor  is  necessary.  It  should  also  be 
realized  that  the  input  tube  has  to  have  a 
higher  voltage  rating  then  the  output  tube  in 
order  that  the  latter  may  ignite. 

All  the  VR  tube  circuits  mentioned  so  far 
have  been  for  equal  to  or  greater  than  the 
rated  voltage  of  the  tubes.  There  is,  however, 
a  way  to  get  low  values  of  regulated  voltage 
from  VR  tubes.  This  circuit,  called  the  differ- 
ential circuit,  utilizes  the  difference  in  voltage 
between  two  different  VR  tubes,  and  is  shown 
in  Fig.  7.  As  you  may  notice,  it's  a  variation 
of  the  cascade  circuit  mentioned  above.  The 
output  voltage  is  taken  from  the  top  and  bot- 
tom of  the  second  stage  limiting  resistor,  and 
may  be  as  low  as  three  volts,  It  should  be 
pointed  out  that  the  second  VR  tube  should 
have  the  lower  operating  voltage.  It  may  be 
possible  to  get  even  lower  than  three  volts  by 
choosing  two  tubes  of  the  same  nominal  volt- 


MODEL  AR-l 

TRANSCEIVER  ANTENNA 

TRANSFER  UNIT 


Her*  is  the  answer  to  the  problem  of  using  your  trans* 
ceiver  as  an  exciter  for  any  linear  amplifier.  The  AR-l 
transfers  the  antenna  to  the  transceiver  while  receiv- 
ing and  provides  the  necessary  switching  to  connect 
the  exciter  to  the  amplifier,  and  the  amplifier  to  the 
antenna  when  transmitting,  A  front  panel  switch  also 
permits  the  exciter  to  operate  straight  through  to  the 
antenna.  The  relay  is  shock-mounted  and  the  case  is 
insulated  to  reduce  noise.  Standard  S0239  connectors 
are  provided  for  low  impedance  coax  lines, 

LOW  INSERTION  LOSS:  Transceiver  output  to  amplifier 
input,  less  than  1.02:1  SWR,  3  to  30  Mct  Amplifier 
output  to  antenna,  less  than    1.12:1    SWRY  3  to  30  Mc. 

The  AR-l  requires  6.3VAC  {6,3V  jack  on  KWM-2)  and 
normally  open  auxiliary  contacts  an  the  exciter  relay. 
(ANT.  RELAY  Jack  on  KWM-2).  The  AR-l  may  also  be 
used  as  a  conventional  antenna  change-over  relay. 
Size  3"    X   4"  X   4*\  ^J»-fc-* 

$3250 
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ELECTRONICS  INC 

424  Columbia         LafayttN,  Ind 


FM  FM  FM  FM  FM 


FMTRU  30D  ISOrac  $25-00  FMTRU  41V  30-50me  $40 

FMTR     30D  30- 50m c  $20,00        50BR  case  sta,  30-50  mc  $50 
FMTRU  80D  150mc  $45,00  SOY  base  sta.  30-50mc  $150 

FMTR    SOD  30-50rac  $55.00         T44A6A  450mc    $65.00 
lIso-GE  gear  $35  and  up,    DuMont  and  Link  gear  available. 

nnrthwpst  electronics 

I  1/  I  llvJI      Box  7r  Chesterton.  Indiana 


DOW- 


CONNECTORS 


fAUt L  MOUNT 

Durable,  silver 
Dlafcd.  precision 
made.    Oily  H*' 
hole  is  needed. 
no  screws. 
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DOUBLE  MALE 

Favorite  every- 
where    Precision 

made,  rugged 
locking  type. 
Silver  pfjied 

e*     ,   .  .    ,95 


DOW-KEY   COMPANY,  Thief  River  Falls,  Minn. 
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Differential    Regulator 


FIGURE    7 


age  rating,  but  with  slightly  different  actual 
operating  voltages.  The  formulas  for  determin- 
ing the  resistors  are  as  follows: 

Rj  =  ESUJ1  —  ETr|         and:      fL  —  KXTt  —  Evr2 

While  all  the  circuits  shown  in  this  article 
have  the  cathode  at  ground  potential,  there  is 
no  reason  why  one  cannot  have  the  anode  at 
ground  potential.  This  is,  in  fact,  necessary 
when  constructing   a  bias  supply.  Also,  since 


(W2NSD  from  page  4) 

Rule  Making 

While  I  believe  it  would  have  been  a  lot 
more  honest  for  the  ARRL  to  have  asked  its 
members  their  opinion  before  they  went  ahead 
dictatorially  and  presented  a  petition  to  the 
FCC  requesting  sweeping  changes  in  our  regu- 
lations. I  am  more  appreciative  than  ever  of 
our  democratic  form  of  government  which 
permits  us  all  to  have  a  say  in  this  matter 
while  the  FCC  is  considering  it  and  before 
it  can  be  made  into  law. 

It  is  always  possible  that  the  FCC  may  sit 
on  this  petition  as  they  have  many  others  in 
the  past,  however  the  political  connections  of 
ARRL  President  Hoover  might  well  lubricate 
the  normally  stick)-  wheels  of  beaurocracy  and 
surprise  us. 

I,  for  one,  intend  to  oppose  the  ARRL  posi- 
tion for  a  return  to  the  old  Class  A  system  of 
licensing.  While  I  agree  with  the  ARRL  that 
it  would  be  beneficial  for  us  to  increase  our 
technical  knowledge  standards,  I  disagree  with 


nuvistor  converters 


Oaly  $34. 50  and 
$54. 95  with  power 
supply  and  crystal! 


Write  today  for 
free  literature 
on  our  VHF  line 


mJR 


the  limiting  resistor  does  nothing  but  limit 
current,  it  may  be  put  between  the  cathode 
and  ground,  as  well  as  between  the  anode  and 
the  supply  voltage.  When  doing  this,  it  must 
be  remembered  that  the  output  voltage  is 
taken  from  the  top  and  bottom  of  the  VR  tube, 
not  from  the  top  of  the  VR  tube  and  ground, 
and  that  the  output  voltage  is  isolated  from 
ground  by  the  limiting  resistor  and  therefore 
cannot  be  grounded. 

Like  all  things,  VR  tubes  have  some  disad- 
vantages. Probably  the  greatest  of  these  is  the 
luck  of  a  great  variety  of  standard  voltages, 
such  as  are  available  with  zener  diodes.  This 
is  a  minor  grievance,  however,  when  one  con- 
siders the  cost  of  a  100  volt  zener  capable  of 
regulating  voltage  at  a  current  of  40  ma, 
Therefore,  until  the  price  of  zener  diodes  is 
brought  down  to  earth,  the  YR  tube  is  here 
to  stay,  When  one  realizes  its  limitations,  it 
becomes  a  verv  useful  device,         .  ,  ,  Lyman 
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their  growing  list  of  rationalizations  for  this 
and  their  Socialistic  method  of  achieving  it.  It 
seems  to  me  that  they  are  tryng  to  get  the  gov- 
ernment to  legislate  a  cure  for  a  difficulty  that 
they  are  in  a  large  measure  responsible  for. 

Though  I  do  not  subscribe  to  the  old  saw 
that  President  Hoover  led  the  U.  S.  into  the 
Great  Depression,  I  am  seriously  worried  that 
Herb  Jr.  may  be  unwittingly  leading  amateur 
radio  into  a  depression  from  which  it  may 
never  recover,  1  cannot  believe  that  the  small 
group  that  is  advising  him  have  thought  out 
the  ramifietaions  of  their  attempt  to  recapture 
the  past 

RM-499 

Though  Td  like  to  print  the  QST  petition 
to  the  FCC  for  restricted  voice  bands  in  its 
entirety  for  those  readers  who  may  not  have 
read  this  long,  tedious  and  predictable  docu- 
ment, I  won't  because  it  goes  on  and  on  and 
on,  filling  over  three  pages  of  QST  with  mice- 
type.  It  is  all  there  on  pages  66  and  following 
in  the  November  QST. 

After  reading  through  all  that  marshmallow- 
like  prose  I  had  to  go  back  and  read  it  again 
in  disbelief  ,  •  .  sure  enough,  they  never  at  any 
place  gave  any  justification  for  their  petition. 
They  start  out  by  quoting  the  FCCs  regs,  12,0, 
Basis  and  Purpose,  They  inform  the  FCC  that 

(Turn  to  page  71  ) 
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The  New  Standard  of  Performance 

The  SS-1R  sets  a  new  standard  of  performance  for  amateur  band  communication  receivers,  A  completely 
new  front  end  design1  provides  superb  freedom  from  cross  modulation  and  overload,  while  the  low  noise 
balanced  mixers  deliver  superior  sensitivity  —  with  no  r./.  stage*  Steep-skirted  crystal  bandpass  filters 
and  newly  developed  high-Q  IF  circuits  provide  optimum  selectivity  with  greater  than  80  db  ultimate 
attenuation.  Extreme  linearity,  double  loop  AGC  and  front  end  freedom  from  cross  modulation  make 
this  selectivity  as  effective  as  though  it  were  at  the  antenna  terminals.  Frequency  precision  and  stability 
exceed  that  of  most  frequency  meters;  frequency  is  read  directly  on  a  digital  display. 

There  are  many  new  operating  conveniences  not  found  in  other  amateur  equipment.  The  unique  SS-1R 
design,  plus  fixed  tuned  WWV  positions  at  10.0  and  15,0  MC  (and  an  auxiliary  5.0  to  5,5  MC  band), 
permits  autocalibration  of  the  amateur  bands  —  with  no  cursor  lines  to  twiddle.  The  manual  tuning  rate 
is  slow  enough  for  easy  and  exact  sideband  tuning — 10  kc,  per  knob  revolution  —  while  pushbutton 
motor  tuning  gives  fast  traverse.  An  optional  noise  silencer  accessory  with  spectacular  performance1  is 
available,  as  will  be  a  \  ideo  Bandscanner.  The  SS-1R  may  be  operated  in  transceiver  mode  with  the 
SS-1T  transmitter. 


1*IA  New  Approach  to  Receiver  Front-End  Design",  W,  K.  Squires,  W2PUL,  QST\  Sept,  1963.  2l*A  Pre^LF,  Noiae  Silencer",  ibid.,  Oct.  1%3, 


SPECIFICATION  PROFILE 

•  Frequency  Coverage:  80  through  10  M  (eight  500  kc.  seg- 

ments). Fixed  tuned  WWV  at  10,0  and  15.0  MC;  5.0-5.5 
MC  auxiliary  (WWV  5,0  MC),  Two  general  coverage 
500  kc  segments 

•  Selectivity:  5  kc/2.5  kc,/Q,35  kc, 

•  Stability:  Less  than  500  cps  warmup  drift  (typically  in  less 

than  5  mm.);  less  than  100  cps  thereafter  including 
low  to  high  line  variation 

•  Sensitivity:  y%  mv,  or  better,  for  10  db  S/N  on  10  M  with 

5  he,  bandwidth 


LF.  and  Image  Rejection:  Greater  than  60  db 
Cross  Modulation:  Example:  Receiving  a  10  ^v  signal  with 
2,5  kc,  selectivity,  an   unwanted  0,1  volt  signal  20 
kc,  away  produces  negligible  cross  modulation 

Internal  Spurious:  None  at  stated  sensitivity 

AGC:  Attack — 1  ms,,  Slow  release  — 1,0  sec,  Fast  re- 
lease—  0.1  sec*  Audio  rise  less  than  2  db  from 
5  /*v  to  0,3  volt 

ANL:  LF.  type;  operates  on  AM,  SSB,  and  CW 

Size:  7%"  H  x  16Y4"  W  x  13"  D,  25  lb, 


Squires-Sanders,  Inc. 


475      WATCHUNG      AVENUE,      WATCHUNG,      N.J. 


755-0222 


mm 


432mc  Exciter 
from  the  ARC-27 
RF  Subassembly 


Front  pane!  view  of  the  Collins  ARC-27 
power  amplifier  subassembly.  A  small  sur- 
plus double  blower  is  mounted  on  the  panel 
and  blows  air  thru  cut-outs  to  cool  the  tubes. 
The  plate  meter  and   its  switch   are  shown. 

Now  that  the  RT-178/ARC-27  aircraft  trans- 
mitter-receiver equipment  is  beginning  to  show 
in  the  surplus  houses  and  junk  yards,  the  UHF 
boys  are  beginning  to  make  use  of  its  innards. 
This  compact  unit  was,  and  probably  still  is, 
widely  used  for  air  to  ground  communications 
in  the  region  of  from  225  mc  to  399,9  ma  It 
was  built  by  Collins  and  contains  a  veritable 
warehouse  of  UHF  parts  that  will  be  eagerly 
snapped  up  by  the  432  mc  gang. 

Since  the  frequency  range  will  cover  both 
the  220  mc  and  the  432  mc  ham  assignments, 
with  just  a  bit  of  doing,  portions  of  the  unit 
can  be  used  in  various  capacities  in  both 
these  bands. 

Here  we  will  concern  ourselves  wtih  the  432 
mc  transmitting  portion  of  the  equipment  and 
a  few  words  will  be  said  regarding  the  modest 
modifications  to  be  made  to  convert  it  into  a 
very  nice  exciter  or  low  powered  driver  for  a 
larger  432  mc  final,  or  even  for  use  as  a  trans* 
mitter  by  itself  on  this  band. 

The  Collins  part  number  of  the  power-am- 
plifier subassembly  is  505-3506-006  and  this 
assembly  contains  three  tubes,  namely,  one 
2C43,  and  two  2C39A's.  Originally,  the  2C43 


Leroy    May  W5AJG/AF5AJ6 
9428    Hobart   Street 
Dallas    18,   Texas 

Photos  by:  Jim  Dungan,   KRLDf   Ddllas,   7>.*% 

was  called  an  input-amplifier  and  accepted  the 
drive  from  a  so-called  transmitting  pre-am- 
plificr.  This  particular  stage  worked  on  the 
final  frequency,  that  is  from  225  mc  to  399.9 
mc.  This  tube  drove  the  driver,  which  in  turn 
drove  the  power  amplifier,  both  the  latter  two 
tubes  being  type  2C39A's, 

The  instruction  book  rates  the  output  of  the 
transmitter  at  10  watts  maximum  and  the  mini- 
mum or  lower  limit  at  2  watts.  As  amateurs, 
we  can  really  beat  the  heck  out  of  these 
figures,  and  not  even  cheat.  Since  we  will  be 
operating  this  particular  version  at  a  single 
frequency  of  432  mc  only,  much  greater  power 
and  efficiency  may  be  obtained,  since  the  orig- 
inal wide  tuning  range  and  need  for  constant 
power  output  efficiency  is  no  longer  a  require- 
ment. 

This  also  means  we  can  individually  tune 
each  stage,  rather  than  the  original  gang  tun- 
ing and  make  any  other  adjustments  to  peak 
up  the  output.  Using  a  plate  supply  voltage  of 
only  400,  a  power  output  of  22  watts  can  be 
achieved    with   all   stages   running   practically 


Rear  panel  view  of  Collins  ARC-27  power 
amplifier  assembly.  Input  stage  at  right  and 
input  coax  shown.  Output  coax  is  at  the  left 
in  the  photo,  A  Jones  plug  at  right  also 
accepts  the  heater  and  plate  voltage  for  the 
unit. 
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INTRODUCING  THE  NEW  SWAN-TCU 

TRANSMITTER  CONTROL  UNIT 
COMPANION  FOR  YOUR  SW-240 


PROVIDES  FOR 
SEPARATE  TRANSMIT 
RECEIVE  FREQUENCY 
CONTROL 

Full  coverage  of  20,  40,  and  80 
meters.  100  kc  calibrator.  15  mc 
reception  of  WWV.  Vox  control 
operation.  Built-in  speaker,  AC 
power  supply  may  be  included  if 
desired. 


$ 


115 


complete  with 

connectors  and 

installation  kit 

for  use  with 

all  SW-2405. 


available  at  your  SWAN  dealers  in  January 


FABULOUS  SW-240  TRANSCEIVER 


240  watts  PEP  input.  High  fre- 
quency crystal  lattice  filter. 
Precision  tuning  mechanism.  Ex- 
ceptional frequency  stability.  Re- 
ceiver sensitivity  better  than  one 
microvolt. 

Automatic  gain  control 
Break-in  CW  operation. 
14,00044,350  kc 

7,000-  7,300  kc 

3,650-  4,000  kc* 

*Kit  for  full  80  meter  coverage  avail- 
able. 


$ 


320 


SWAN  ACCESSORIES 


MOBILE  MOUNTING  KIT 

Locking  type,  including  speaker  switch,  with  front 
mounted  mike  jack.    $19,50 

SIDEBAND  SELECTOR  KIT 

Provides  both  opposite  sideband  and  AM  receive  posi- 
tion.   $18 

SW-117AC  Power  Supply. 

With  5x7  speaker  and  phone  jack,  $95 

SW-12DC  Power  Supply  for  mobile  operation. 

Has  pre-wired  cables  and 
installation  hardware.  $115 


NOW  A  NEW  SWAN  AC  POWER  SUPPLY— THE  SW-117B 

Designed  to  fit  inside  the  Swan  TCU  cabinet  or  may 
be  used  separately  to  power  the  SW-240,  $75 


ELECTRONICS       CORP. 

Oceanside,  California 


2C43 
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stone  cold.  Since  the  2C39A  tube  is  rated  at  a 
maximum  plate  voltage  of  around  1,000  volts 
and  has  a  plate  dissipation  of  100  watts,  we 
can  then  run  the  tubes  in  amateur  fashion  and 
it  is  not  too  much  of  a  trick  to  obtain  an  out- 
put of  as  much  as  50  or  so  watts,  if  one  needs 
this  much  output  power  to  drive  the  final  stage. 
At  tliis  station  (W5AJG)  we  have  pegged 
our  unit  at  40  watts  input  to  the  final  2C39A 
with  a  measured  output  of  22  watts.  Under 
diese  rather  lightly  loaded  conditions,  the 
tubes  have  never  been  changed  in  many 
months'  operation*  This  unit  drives  a  couple  of 
4X150A*s  in  push-pull  for  the  final  amplifier 
(modified  surplus  T-217A).  Since  the  power 
limitation  has  been  50  watts  input,  this  final 
has  never  been  pushed  to  any  extent,  but  since 
high-power  is  now  legal  on  this  band,  the 
ARC-27  exciter  is  capable  of  driving  this  am- 


pHfier  to  at  least  400  watts  input,  and  per- 
haps more. 

The  modifications  necessary  to  extend  the 
already  mentioned  frequency  upper  limit  of 
399.9  mc  to  the  desired  432  mc,  and  convert 
the  input  2C43  tube  to  a  slightly  different 
function,  are  of  minor  nature  and  very  little 
or  no  trouble  should  be  encountered  in  this 
change. 

First  off— -an  UHF  grid  dip  meter  is  just  as 
valuable  at  432  mc  as  at  the  HFY  Probably 
more  so.  If  you  do  not  have  one,  it  is  strongly 
recommended  that  you  now  acquire,  borrow 
or  build  one.  It  will  save  a  lot  of  grief  in  your 
432  pranking  and  speed  up  your  construction 
work  immeasurably;  Several  of  these  ARC-27 
rf  decks  are  now  in  operation  down  in  this 
territory  and  what  little  trouble  was  experi- 
enced in  getting  them  going  was  directly  due 
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to  the  participants  not  having  a  GDO  that  will 
cover  these  frequencies* 

Of  course  if  you  insist  on  not  having  an 
UHF  GDO,  tliis  will  not  stop  you  from  put- 
ting the  unit  on  frequency,  but  it  is  a  genuine 
pleasure  to  be  able  to  fire  up  a  modified  unit 
and  have  it  hit  432  me  in  all  its  tanks,  instead 
of  2SS  mc  or  some  other  odd  multiple  of 
which  we  are  definitely  not  wanting  any, 
thank  you. 

Modifications 

To  get  started  then,  refer  to  the  original 
circuit  of  this  subassembly  and  compare  it 
with  the  modified  circuit-  It  can  be  seen  right 
off  that  the  heater  voltage  for  the  tubes  is 
changed  from  the  ARC-27  way  to  the  more 
conventional  6.3vac  ham  way.  Next,  the  bot- 
tom end  of  the  cathode  input  tanks,  L-604 
and  L-606  are  grounded  with  as  short  a  strap 
of  copper  material  as  is  possible  and  as  direct 
to  the  chassis  as  is  possible.  Do  a  good  job 
here.  After  these  changes,  the  heaters  will  re- 
ceive the  proper  voltages. 

The  three  tube  output  tank  circuits  will  be 
tackled  next.  These  ingenious  devices  are 
known  as  Hubbard  tanks,  and  due  to  their 
construction,  a  very  wide  frequency  range  is 
possible.  These  are  the  units  we  wish  to  ex- 
tend to  432  mc  from  their  previous  top  limit 
of  399.9  mc.  Now,  altho  all  these  units  look 
like  two  peas  in  a  pod,  it  appears  that  when 
attempts  are  made  to  extend  their  frequency, 
some  units  respond  better  than  others.  This  is 
where  the  GDO  is  worth  its  weight  in  gold. 
You  simply  can  not  tell  just  by  looking.  If  your 
unit  does  not  reach  as  high  as  432  mc,  it 
will  be  necessary  to  operate  on  the  several  sec- 
tors of  the  rotor  of  the  tuning  capacitors. 
These  sectors  of  the  rotor  can  be  bent  back, 
or  entirely  removed  until  such  a  time  as  the 
GDO  indicates  that  vou  have  reached  432  mc. 
Some  units  will  require  bending,  some  com- 
plete elimination  of  several  sectors  and  some 
no  change  at  all*  The  trimmer  capacitors  as- 
sociated with  these  three  transmitting  tanks 
consists  of  a  brass  slug  adjustable  towards  a 
cup  to  increase  capacitance  and  away  from 
the  cup  to  decrease  it.  These  are  really  tem- 
perature compensating  capacitors  and  range 
from  1.5  to  2.5  mmfd  in  value.  They  were 
meant  to  operate  in  such  a  way  as  to  physically 
compensate  for  any  changes  brought  about  by 
temperature  variations,  reducing  tuner  detun- 
ing considerably.  In  an  aircraft,  these*  units 
were  completely  bottled  up  and  were  operated 
at  different  altitudes  and  temperatures.  As 
used  in  our  work  and  with  a  blower  on  the 
tubes,  no  detuning  is  detectable  and  these  par- 
ticular compensating  capacitors  are  not  even 
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necessary.  They  may  even  be  removed  if  you 
wish.  Just  make  the  tanks  resonate  on  432  mc 
with  the  GDO  and  there  will  be  no  sweat. 

With  the  heaters  of  the  tubes  taken  care  of 
as  well  as  having  the  tanks  on  frequency,  the 
remainder  of  the  modifications  are  simple  and 
will  be  described  stage  by  stage  in  turn. 

2C43    Input  Stage 

This  is  a  grounded  grid,  cathode  driven 
input  stage  using  a  2C43  type  tube.  We  must 
now  make  a  decision  as  to  what  frequency  we 
will  drive  into  the  tube.  It  will  be  verv  flexible 
and  you  can  go  any  route  that  will  best  fit  your 
particular  requirements*  They  will  all  work 
verv  well. 

Most  will  desire  to  use  the  2C43  stage  as  a 
tripler  from  144  mc.  However,  some  will  elect 
to  use  the  tube  as  a  doubler  from  216  mc,  and 
a  few  will  probably  choose  to  use  the  stage 
as  a  straight  through  amplifier  on  432  mc, 
This  latter  arrangement  is  perfectly  sound  if 
one  already  has  a  few  watts  of  432  mc  energy 
available  and  wishes  to  use  it. 

Since  the  plate  tank  of  this  input  tube  is 
always  at  432  mc,  then  it  will  merely  become 
a  choice  as  to  its  input  and  the  only  tiling  one 
will  have  to  do  is  to  select  the  proper  size  of 
rf  chokes  to  be  used  in  the  heaters  and  cathode 
of  the  2C43  tube.  Actually,  the  rf  chokes  as 
originally  installed  are  designed  to  range  the 
frequency  of  from  225  me  to  399,9  mc  and 
will  work  very  well  as  is.  As  the  original  dia- 
gram shows,  these  are  values  of  from  .35  to 
.50  ph  windings.  Very  often  though,  these  Col- 
lins rf  decks  as  picked  up  from  the  bare  ground 
at  various  junkyards  are  minus  the  2C43 
socket  which  will  contain  certain  components, 
including  the  rf  chokes,  (We  refer  here  to  the 
octal  socket) 

In  such  a  case,  it  is  suggested  that  rf  chokes 
of  the  desired  driving  input  frequency  be 
used.  For  example,  if  one  desires  to  make  a 
tripler  of  the  first  stage,  then  chokes  of  the 
Ohmite  Z-144  type  (1.8  /Ji)  should  be  used. 
Should  the  stage  be  employed  as  a  doubler 
from  216  mc,  then  type  Z-235  (.84  /Ji)  should 
be  used,  and  finally  if  the  stage  is  to  be  used 
as  a  straight  through  432  mc  amplifier,  then 
Z-460  types  (.2  fjh)  would  be  used. 

For  tripling  service  a  new  cathode  resistor 
of  75  ohms  is  substituted  for  the  original  47 
ohm  value.  This  was  found  to  work  well  in 
tripling  service.  A  new  grid  leak  resistor  of 
24K  is  substituted  for  the  original  2.2K.  This 
also  helps  the  tripling  efficiency*  The  plate 
dropping  resistors  should  work  as  is  and  the 
final  desired  voltage  at  the  plate  of  the  2C43 
tripler  should  be  300  volts*  This  will  result  in 


18  to  25  mils  of  plate  current.  Grid  current 
derived  from  the  144  mc  drive  to  the  tube 
should  show  at  least  2.8  ma  or  more.  Grid  volt- 
age as  measured  with  the  unit  fully  operational 
was  found  to  be  around  67  volts  de.  Cathode 
voltage  cheeked  1.4  v.  If  desired,  a  47  ohm, 
1  watt  resistor  may  be  inserted  in  the  +B  line 
to  this  stage  and  a  meter  switched  across  it  to 
measure  plate  current, 

A  word  about  the  input  matching.  The  modi- 
fied circuit  shown  assumes  tripler  operation 
from  144  mc.  A  driver  with  7  watts  output  is 
used  here.  One  of  5  watts  will  probably  get 
by,  if  the  coupling  circuit  efficiency  is  good, 
but  at  least  7  watts  should  be  available  for  a 
bit  of  reserve  with  aging  tubes.  With  the  cou- 
pling coax  (RG-8/U)  about  8  inches  in 
length,  the  arrangement  as  shown  of  capacitor 
matching  works  very  well.  Should  the  length 
of  coax  be  something  very  much  different  from 
this  value,  it  is  possible  that  experimentation 
with  the  value  of  the  1500  mmfd  capacitor 
would  be  advisable.  Merely  adjust  for  maxi- 
mum rectified  grid  current  in  the  2C43  grid 
circuit. 

2C39A   Driver  Stage 

Changes  on  this  stage  consist  of  eliminating 
R605,  R606,  R613,  C609A  and  CG12.  A  new 
grid  leak  resistor  of  470  ohms  is  substituted 
for  the  original  one  of  7,5K+  Another  47  ohm 
resistor  may  be  inserted  in  the  R  lead  to  meas- 
ure plate  current  A  500  mmfd  by-pass  should 
be  used  on  the  top  side  of  this  sampling  re 
sistor. 

The  values  that  should  be  encountered  on 
this  stage  would  be  about  45  ma  plate  cur- 
rent—grid current  of  about  5.5  ma  at  the  mini- 
mum and  a  developed  grid  voltage  of  about 
2,6  vdc.  That's  all, 

2C39A  Final  Power  Amplifier  Stage 
Eliminate  R608,  R611,  R614?  R612  and 
C6 17 A  and  C619*  A  new  value  grid  leak  resis- 
tor ol  320  ohms,  I  watt,  should  be  placed 
across  the  capacitor  C-618.  This  stage  may  also 
employ  a  47  ohm,  1  watt,  sampling  resistor  in 
its  fi  lead  to  measure  plate  current.  An  0-100 
ma  meter  mav  be  shunted  across  anv  of  th 
three  stages  to  read  plate  current. 

This  stage  should  show  about  100  ma  of 
plate  current  when  loaded  and  with  a  supply 
voltage  of  400vdc.  The  grid  current  will  meas- 
ure about  37.5  ma  and  a  developed  grid  volt- 
age of  about  12  volts  should  be  observed. 

This  will  represent  a  dc  input  to  this  stage 
of  40  watts  and  with  a  commercial  52  ohm 
watt  meter  good  to  1,000  mc,  22  watts  was  in- 
dicated. By  increasing  the  plate  voltage  on 
the  final  2C39  and  juggling  the  grid  resistor 
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a  bit,  an  output  of  50  watts  is  easily  achieved, 
although  the  tube  life  under  this  type  opera- 
tion is  not  known.  Under  the  22  watt  output 
type  operation,  the  tubes  should  last  prac- 
tically forever.  At  least  they  have  been  operat- 
ing over  two  years  at  this  time  and  no  changes 
have  been  necessary  or  made. 

Air  is  required  on  the  tubes  and  some  sort 
of  a  small  blower  system  is  necessary.  The 
photo  shows  one  way  of  doing  it  by  mounting 
the  blowers  on  the  front  panel  and  blowing 
thru  two  panel  opening.  Any  other  scheme  will 
be  OK,  Suit  yourself. 

Several  stations  around  this  area  are  now 
using  this  converted  ARC-27  unit  including 
W5SWV,  W5NU,  W5HPT,  K5JHG  and 
W5AJG.  All  stations  report  smooth  operation. 

Of  course,  these  units  will  cross  220  mc  also 
and  if  used  for  this  frequency,  no  changes 
should  be  necessary  on  the  Hubbard  tanks. 
However,  unless  one  is  fortunate  enough  to 
possess  more  than  one  of  these  units,  it  seems 
a  bit  of  a  sacrilege  to  use  such  a  gizmo  on 
220  mc,  when  its  main  worth  would  be  for 
132  mc  operation. 

So  use  it  on  432  preferably-220  mc  if  you 
must,  but  in  any  event,  watch  that  undesired 
288  mc  output  (second  harmonic  of  144  me 
drive).  It  is  still  hot  as  a  pistol  on  this  fre- 
quency and  can  get  you  in  trouble  if  you  are 
not  watchful.  Use  the  GDO,  or  lacking  that, 
the  absorption  wave  meter  to  be  sure  each 
stage  is  on  the  right  432  mc  frequency. 

.  .  .  W5AJG 


LOOKING?  SHOPPING?  TRADING? 
TRYING   TO   SAVE   MONEY? 

Write  Bob  Graham  for  Special   Deals  on  New  and  Re- 
conditioned  used   jean   Cash   or   Budget 

Graham   Radio 

Dept  C„  Reading,  Mass.  Tel:  944-4000, 
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S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Allow  5Q£  for 
packing  and 
shipping. 
California  resi- 
dents include 
4%  sales  tax. 
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unit  for  either  home 
use  ...  as  an  accurate  Standing 
and  a  sensitive  Field  Strength 
ohm  impedance.  Will  take  a  full  kilo- 
watt and  can  remain  in  the  line  all  of  the  time- 
Grey  metal  case,  SW*  H  x  iy4"W  x  214"  D, 
with  standard  fittings,  IVb"  Bright-vue  meter, 
and  detachable,  telescoping  antenna  which  ex- 
tends to    10%". With  instructions  and  schematic. 
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"Northern   California's  Most  Complete   Ham   Store" 
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TO    ALL    OUR    DEALERS    AND    CUS- 
TOMERS   ACROSS    THE    NATION, 


WE  THANK  YOU  FOR  YOUR  SUPPORT  AND 
ENTHUSIASTIC  RECEPTION  WHICH  YOU  HAVE 
GIVEN  OUR  PRODUCTS  IN  THE  PAST  TWO 
YEARS.  WE  ARE  LOOKING  FORWARD  TO  AN 
EVEN  GREATER  YEAR  OF  CONTINUED  GROWTH 
AND  DEVELOPMENT,  OFFERING  THE  BEST  IN 
NEW  AND  IMPROVED  PRODUCTS  AT  REASON- 
ABLE PRICES  TO  GIVE  YOU  THE  GREATEST 
AND  MOST  RELIABLE  PERFORMANCE  IN  AD- 
VANCED COMMUNICATIONS  EQUIPMENT. 
SINCERE    BEST  WISHES    FOR   A   HAPPY   HOLI- 


DAY  SEASON. 


a 


BERNARD  J.  BISNETT 
W6TMG,   PRESIDENT 

L/NFAR  SYSTEMS  inc. 


INVERTERS 


1  2V.DC  to  1  20  V.AC 


FOR  PORTABLE  OPERATION  OF  RADIO  ■  TV  -  SMALL  TRANS- 
MITTERS AND  RECEIVERS  •  FANS  •  BLOWERS  -  SMALL 
TOOLS   AND  APPLIANCES 


INV  -  12150 

150    W    CONTINUOUS 

4"  x  4"  x  6" 
64  LBS. 

INV-  12400 

400    W    PEAK 

300    W    CONTINUOUS 

44  x  7"  x  9" 
16  LBS. 


LINEAR  AMPLIFIER 


LSA-3 

NEW     •     COMPACT     •     BROADBAND 
20  -  40  -  80    METERS 

CONSERVATIVELY  RATED,  THE  LSA-3  ANSWERS  THE  NEED 
FOR  A  LOW  COST,  COMPACT  AMPLIFIER  IN  FIXED  OR 
MOBILE  APPLICATION. 

44"  x  64"  x  10" 
5»;J  LBS. 

Available  with 

Companion  AC  or  DC  Power  Supply 

Order  Through   Tour   Dealer  or 

Write     For     Further     Information 


POWER  SUPPLIES 


FOR   MQBIUNG 


THE   POPULAR     350-12 

THIS  RUGGED  CONVERTER 
PROVIDES  POWER  PLUS  TO 
ALL  TRANCEIVERS  •  CHOICE 
OF  HIGH  VOLTAGES. 
I%"  x  eif  x  8"      8  LBS, 


AH  Supplies  Encased  in 
Nickel-Plated  Steel  Cabinets. 


(OTHER  CONVERTERS  AVAILABLE  FROM  6  TO  32  VOLT  INPUT) 

THE    POWERFUL    500-12 

COMPACT  AND  EFFICIENT.  THIS  CONSERVATIVELY  RATED  CONVERTER  IS  DESIGNED 
FOR  MEDIUM  POWER  APPLICATIONS. 

THI   POWERHOUSE     1000-12 
THIS  UNIQUE  -  COMPACT  SUPPLY  IS  CAPABLE  OF  RUNNING  A  KILOWATT  MOBILE. 

for  fixed  station   the  350-AC  -  NOW  400  WATTS! 

MORE  WATTS  PER  DOLLAR  IN  THIS  WGHLY  EFFICIENT  AC  POWER  SUPPLY  WITH 
AN  ACTUAL  CAPACITY  OF  OVER  400  WATTS!  CABLES  AVAILABLE  TO  ALL 
EQUIPMENT. 


SCHEDULED  FOR  DELIVERY  THE 
FIRST  OF  THE  YEAR  ARE  TWO 
EXCITING  NEW  PRODUCTS. 
WATCH  FOR  ANNOUNCEMENTS 
IN   THE   TRADE   PUBLICATIONS. 


REDLINE 


— 


While  trying  to  keep  up  with  the  orders  for  our 
DGC  converters  we  have  been  cooking  up  a  little 
circuit  that  does  the  impossible.  It  is  a  noise  blanker. 
This  one  was  designed  out  of  desperation.  If  you've 
ever  given  a  listen  to  the  racket  that  our  beloved 
government  is  plastering  our  poor  little  432  mc  band 
with  you  will  appreciate  the  problem.  The  radar  up 
there  is  wicked. 

So,  how  to  get  rid  of  radar  and  still  copy  signals? 
Well,  we  did  it  It  works  like  a  charm.  Then,  after 
cleaning  up  all  that  noise  we  got  to  mulling  the 
gadget  over  and  decided  to  give  it  a  try  on  ignition 
noise.  Hmmm,  wiped  that  out  too. 

All  of  a  sudden  it  struck  us  what  we  had  done. 
Ignition  noise  wiped  out  and  without  the  usual  ruina- 
tion of  the  signal  that  noise  limiters  produce.  Good 
grief,  just  think  what  a  boon  this  would  be  to  all  of 
the  sideband  mobile  transceivers!  We  started  looking 
over  all  the  info  on  transceivers  and  decided  that 
we  could  make  little  plug-in  noise  blankers  for  them 
which  would  sell  for  around  $60  (like  probably  $69,99, 
hi!).  We'll  announce  mcdels  for  the  various  trans- 
ceivers as  we  develop  them.  We'll  also  have  some  for 
the  VHF  gang  for  radar  and  ignition  removal  The  160 
meter  group  will  finally  be  able  to  work  right  through 
all  that  loran. 

In  the  meanwhile  we  are  still  building  the  finest 
VHF  converters   known  to  man.   For  a  piddling  (?) 


$98.50  we  will  make  a  custom  built  converter  for 
you  for  50,  144  or  220  mc.  You  tell  us  what  i-f 
output  you  want  or  what  receiver  you  are  using 
and  we'll  take  it  from  there.  The  Power  supply  for 
this  gadget,  if  you  don't  want  to  make  do  with  your 
receiver  supply,  is  another  $60.  We  hate  to  price 
it  so  high,  but  we've  thrown  everything  we  could 
think  of  into  it  to  give  you  the  last  word  in  results. 

Only  a  few  DX  nuts  really  need  that  expensive 
DGC  model  converter.  For  everyone  else  we  are 
making  the  best  low  priced  converter  on  the  market, 
our  HJC  model.  The  HJC-50  for  six  meters  is  only 
$31.95  (14-18  mc  output)  and  the  matching  power 
supply  (plugs  right  in)  is  $9.95.  The  HJC-144  (14-18 
mc  output)  is  $49.95  with  built-in  power  supply. 

Considerable  interest  has  been  shown  in  our  not 
yet  announced  VHF  triplers.  These  gadgets  take  up 
to  50  watts  of  144  mc  rf  and  triple  it  to  432  mc 
with  about  15  watts  output.  A  UHF  tripler  can  then 
be  added  to  the  lineup  to  give  1296  mc  output  on 
the  order  of  5  watts.  We  expect  to  have  these  triplers 
in  production  shortly  at  a  price  of  $59,50. 

As  we  get  into  making  the  aforementioned  noise 
blankers  we  will  have  to  slow  down  or  stop  making 
our  extremely  time  consuming  DGC  converters,  so 
don't  put  off  your  orders  too  long.  Delivery  on  these 
units  is  now  about  six  weeks. 

REDLINE,  JAFFREY,  N.  H. 


DGC 


HJC 


HJS 
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USEFUL  radio  books  from  E.  &  E. 


HOW  TO 
CONVERT  SURPLUS 

RADIO  GEAR  INTO 
AMATEUR  AND  C.B. 
EQUIPMENT 

A  wealth   of  conversion  data   in 
3  volumes   shows  you  how. 

Data  includes  instructions,  photos,  and  diagrams  .  •  . 
commonly  available  surplus  items.  Each  conversion 
practical  piece  of  equipment  —  proved  by  testing- 


covers  the  most 
shown   yields   a 


Items  covered  are  listed  below: 


SURPLUS  RADIO  CONVERSION   MANUALS  — 3  Volumes— 
$3.00  eft.  (foreign.  $3,50) 

VOLUME  I  —  BC-221  Fret*.  Meter;  BC  342  Rcvr;  BC-312 
Rcvr.;  BC-348  Rcvr.;  BC  412  Radar  Oscilloscope;  BC  645 
Xmtr, /Rcvr.;  BC-946  Rcvr.;  SCR-274  (BC-453A  Series) 
Rcvr.;  SCR  274  (BC-457A  Series)  Xmtrs.;  SCR-522  (BC-625, 
624)  Xmtr. /Rcvr.:  TBV  Xcvr.;  PE403A  Dynamotor;  BC- 
1068A/ 1 161 A  Rcvr.;  Electronics  Surplus  Index;  Cross  Index  ot 
A/N  Vac.  Tubes;  Amateur  Freq.  Allocations;  Television  and 
FM  Channels.  Book  ^311 

VOLUME  II  —  BC-4S4  or  ARC-5  Rcvrs,:  AN/APS-13  XmtrV 
Rcvr  ;  BC-457  or  ARC-5  Xmtfs  ;  ARC-5  V.H.F  Xmtr./Rcvr,; 
GO-9/TBW  Xmtrs;  BC  357  Marker  Rcvr.;  BC-9450  Rcvr.  as 
Tuner;  BC  375  Xmtr.;  Model  LM  Freq  Meter;  TA  I2B  Bendix 
Xmtr:  AN/ART-13  (Collins)  Xmtr.;  Simplified  Coil-Winding 
Charts;  Selenium  Rectifier  Power  Units;  AVT112A  Ugh\  Air* 
craft  Xmtr.;  AM-26  AtC  to  a  Hi-Fi  Ampl.;  Surplus  Beam 
Rotating  Mechs.;  ARB  Rcvr.  Diagram  Only,  Book  —  322 

VOLUME  III  —  APN-i;  APN-4;  ARC4;  ARC-5;  AftM3;  BC- 
191,  312,  342,  348,  375.  442,  453.  455,  456-459,  603. 
624,  696,  1066,  1253;  CBY-52QQ  series;  COL-43065;  CRC- 
7;  DM-34;  DY-2;  DY-8;  FT  241  A;  LM  Power  Supply:  MBF; 
MD  7/ARC  5;  R-9/APN-4;  R-28/ARC-5;  RM-S2-53;' RT-19/ 
ARC  4:  RT-159;  SCR-274N,  SOS,  522.  528,  538;  T-15  to 
T-23/ARC-5;  URC-4:  WE-701-A.  Schematics  only:  APA-10: 
APT-2;  APT-5;  ARR-2;  ASB-5;  BC  659;  BC-I335A;  CPR* 
46ACJ,  Book  -333 

THE  SURPLUS  HANDBOOK  (Receivers  and  Transceivers)  — 
$3,00*  ea.  (foreign  $3.50) 

VOLUME  I  —  Schematic  Diagrams  and  large  photographs 
only— APN-1;  APS- 13;  ARB:  ARC-4:  ARC-5  (L.F.);  ARC-5 
(V.H.FJ;  ARN -5;  ARR-2;  ASB-7;  BC-222,  312,  314,  342, 
344,  348,  603.  611,  624.  652,  654,  659,  669,  683. 
728,  745.  764,  779,  794,  $23.  1000.  1004,  1066,  1206, 
1306,  1335;  BC-AR-231;  CRC-7;  DAK-3;  GF-11;  Mark  II; 
MN<26;  RAK5;  RAL-5;  RAX-1;  SCR-522  Super  Pro;  TBY; 
TCS;  Resistor  and  Capacitor  Color  Codes;  Cross  Index  of  A/N 
VT<  and  Commercial  Tubes.  Book  .£510 


Every  Electronic  Tube   in  the  World   Listed  —  3  Volumes 
$8.00*  ea.  (foreign  $8.50) 

WORLDS  RADIO  TUBES 

(Brans'   Radio  Tubes  Vade  Mecum)     World's  most  complete 
and  authoritative  book  of  v  t.  characteristics.      Book  rr471 


16TH  EDITION 

RADIO  HANDBOOK 

— the  comprehensive 
reference  source 


Book  #166 

(foreign  $10.50) 

Gives  simplified  theory  on  practically  every 
phase  of  radio.  Tells  how  to  design,  build,  and 
operate  the  latest  standard  types  of  radio  trans- 
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Linears 


One  of  the  first  items  mentioned,  when  any- 
one talks  about  sideband,  is  a  "linear/'  You 
probably  already  have  figured  out  that  he's  re- 
ferring to  a  "linear  amplifier"— but  you  may 
not  know  why  it's  so  important. 

As  mentioned  earlier  in  this  series,  sideband 
is  different  than  AM.  The  biggest  difference  is 
that  sideband  consists  of  the  actual  voice  wave- 
form, transposed  to  a  frequency  up  in  the  rf 
region* 

And  since  it  is  an  exact  replica  of  the  voice 
waveform,  obviously  any  amplifier  used  to 
boost  the  power  fed  to  the  antenna  must  do 
its  amplifying  without  distorting  the  signal  in 
any  way. 

And  really,  that's  all  a  "linear"  is— an  ampli- 
fier which  amplifies  without  distorting. 

The  name  "linear"  is  a  bit  of  engineeringese 
which  has  crept  into  the  ham  vocabulary;  it 
refers,  originally,  to  the  graph  of  input  voltage 
versus  output  voltage  of  the  amplifier.  Fig, 
1  shows  a  typical  example.  So  long  as  this 
graph  is  a  straight  line,  the  response  is  said  to 
be  linear;  when  it  begins  to  curve  for  any  rea- 
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FIGURE    I 

Typical    linearity   graph 


son   so   that  output  is  no  longer  exactly  like 
input  only  more  so,  it  is  called  non-linear. 

The  amplifier  whose  graph  is  shown  in 
Fig,  i*s  linear  up  to  point  A;  from  this  point 
on,  it  is  non-linear. 

This  illustrates  very  neatly  the  fact  that  any 
'linear"  amplifier  is  that  only  up  to  a  point; 
trying  to  get  more  out  of  it,  once  you  reach 
that  point,  only  gets  you  trouble  instead.  But 
more  on  that  later,  in  its  proper  place. 

Now  that  we've  established  why  is  a  linear 
and,  by  implication,  what  is  a  linear,  let's  take 
a  little  closer  look  at  exactly  what  a  linear  is. 

We  already  said  that  a  linear  is  any  ampli- 
fier which  does  not  distort,  We  all  use  them 
every  day;  any  audio  amplifier  has  to  be  pretty 
linear  for  us  to  tolerate  it  In  addition,  the  rf 
and  if  stages  of  your  receiver  are  also  linears 
—at  least,  up  to  the  overload  point.  And  if  you 
want  to  find  out  firsthand  what  an  overloaded 
linear  sounds  like,  then  switch  vour  avc  to 
"manual",  turn  the  rf  gain  wide  open,  and 
tune  to  one  of  the  "60-over-9"  local  signals. 
The  resulting  mess  coming  out  of  the  speaker 
will  etch  the  difference  between  a  good  linear 
and  a  non-linear  "linear"  (or  an  overloaded 
one)  permanently  into  your  brain! 

But  what,  vou  mav  ask,  does  a  linearis  cir- 
cuit  look  like? 

The  answer  is  that  it  can  look  like  any  other 
rf  amplifier  circuit;  die  secret  of  linear  opera- 
tion is  in  the  specific  voltages  you  apply  to  the 
tube  rather  than  in  the  circuit  arrangement. 
There  are  a  few  exceptions  to  this  rule,  and 
we'll  look  at  them  a  little  later,  but  it  holds 
true  most  of  the  time. 

We  already  mentioned  audio  and  receiver 
rf-//  amplifiers  as  typical  linear  amplifiers; 
these  are,  for  the  most  part,  class  A  circuits. 

Much  confusion  has  been  generated  by  the 
letter  classification  of  circuit  operating  condi- 
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tions;  we'll  define  "class  A*'  for  this  series  as 
being  that  set  of  conditions  in  which  plate 
current  flows  at  all  times,  This  is  the  easiest  set 
of  conditions  to  operate  under,  but  also  is  the 
least  efficient 

For  instance,  typical  efficiency  of  a  class  A 
circuit  is  about  25  percent .  That  means  for 
10  watts  in,  you  11  get  about  2%  watts  out. 

At  power  levels  below  about  3  watts  out, 
this  is  usually  of  little  consequence.  As  a  result 
most  sideband  driver  amplifier  stages  (those 
operating  at  low  power  levels)  use  a  class  A 
circuit..  But  when  it  comes  to  putting  400 
watts  in  to  get  only  100  out— or  having  to 
settle  for  250  watts  into  the  antenna  at  the 
legal  limit!— the  class  A  configuration  usually 
goes  by  the  boards. 

Next  step  up  the  efficiency  ladder  is  the 
class  B  circuit;  for  our  purposes,  this  is  one  in 
which  plate  flows  exactly  half  the  time. 

Theoretical  efficiency  of  a  class  B  amplifier 
is  78M  percent;  in  practice,  you  can  expect 
about  60  percent. 

In  audio  use,  a  class  B  amplifier  requires 
two  tubes  and  they  must  be  connected  in 
push-pull.  This  is  so  because  the  class  B 
circuit  amplifies  only  one-half  of  each  cycle 
of   incoming    signal. 

However,  at  rf,  a  single  tube  may  be  used; 
alternately,  two  tubes  can  be  run  in  parallel. 
This  is  possible  because  the  input  and  output 
tank  circuits  act  as  flywheels  and  supply  die 
missing  half-cycles;  no  one  ever  knows  the 
difference, 

Since  the  class  B  circuit  is  a  little  more  com- 
plicated than  the  class  A  (it  requires  some 
driving  power),  it  is  seldom  used  where  a  class 
A  circuit  can  be  used  in  its  place.  When  you 
need  more  than  about  3  watts  output,  though, 
it  can  be  and  has  been  used  well  Tubes  are 
available  which  will  take  up  to  the  legal  limit 
(and  more)  in  class  B  service. 

But  we  said  a  little  earlier  that  true  class 
B  means  plate  current  flows  exactly  half  the 
time.  With  most  available  tubes  (we  know 
of  no  exceptions,  but  hesitate  to  make  a  flat 
statement),  operation  in  true  class  B  produces 
excessive  distortion  of  a  most  unpleasant  kind. 

In  audio,  it's  called  "crossover  distortion" 
and  no  more  descriptive  name  could  be  found; 
it's  caused  by  the  tube's  cutting  on  and  off 
every  half-cycle. 

The  effect  can  be  minimized  by  allowing 
same  plate  current  to  flow  even  when  the  tube 
is  producing  no  output.  This  is  a  cross  between 
classes  A  and  B,  and  is  known  as  class  AB 
operation. 
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FIGURE     4 


811    G-G  class    B    linear,    all    plate  compo- 
nents same  as  Fig,  3 


Class  AB  operation  is  the  most  common 
land;  it  is  further  subdivided  into  two  sub- 
classes: AB1  and  AB2,  In  AB1,  as  in  class  A, 
the  control  grid  never  draws  any  current.  This 
means  that  no  driving  power  is  required,  and 
consequently  the  driver  stage  need  not  he  so 
bulky; 

In  AB2,  as  in  class  B,  grid  current  flows  on 
positive  peaks  of  incoming  signal  but  not  on 
negative  peaks.  This  means  that  some  driving 
power  is  required,  and  also  means  that  the 
driver  stage  will  see  a  load  that  varies  during 
the  cycle  from  a  relatively  high  value  to  al- 
most nothing  al  all- 
Efficiencies  of  AB1  and  AB2  both  compare 
to  those  of  class  B.  Exact  figures  depend  on 
too  many  variables  to  be  quoted,  but  in  prac- 
tice the  60  percent  wont  be  far  off.  Like 
class  B,  these  may  run  up  to  and  beyond  the 
legal  limit. 

But  there's  still  another  class  of  amplifiers, 
class  G,  What  about  this  one? 

Most  people  will  tell  you  offhand  that  a  class 
C  amplifier  cannot  be  linear.  However,  quite 
a  few  "class  C  linears"  have  been  built  and 
used  by  people  who  refused  to  believe  what 
they  heard. 
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This  type  of  amplifier  is  an  exception  to  the 
rule  cited  earlier  that  linearity  does  not  de- 
pend on  the  circuit.  It's  also  known  as  the 
"ZL  linear"  and  the  circuit  is  the  kev  to  its 
success.  We'll  look  at  it  in  detail  when  we 
get  to  that  stage  in  typical  circuits. 

Speaking  of  typical  circuits,  let's  look  at  a 
few,  in  the  same  order  we  went  through  the 
classes. 

Fig,  2  shows  a  typical  class  A  linear.  Note 
that  tank  circuit  values  are  not  given  in  C 
and  L  but  are,  instead,  in  ohms  of  reactance. 
This  allows  you  to  use  this  circuit  at  any 
frequency  by  simply  figuring  out  how  much 
C  provides  this  many  ohms  and  dipping  the 
coil  to  resonate  with  the  resulting  C  value. 

This  class  A  linear  uses  a  type  6CL6  tube* 
and  is  good  for  up  to  about  4  watts  output  with 
the  voltages  listed,  For  lower  power  use,  take 
the  typical  receiver  if  schematic  from  any  issue 
of  the  ARRL  manual  and  use  it  with  6BA6  or 
similar  tubes. 

A  typical  class  B  linear  using  a  pair  of 
81  Ts  and  capable  of  giving  peak-power  out- 
puts up  to  400  watts  is  shown  in  Fig.  3.  It  re- 
quires about  10  watts  of  drive  for  maximum 
output,  and  so  cannot  simply  be  tied  on  behind 
the  i-watt  unit  of  Fig.  2P 

Note  that  cross-neutralization  is  employed 
in  the  circuit  of  Fig.  3.  Since  811*5  and  similar 
zero-bias  tubes  offer  many  advantages  for 
sideband,  experimenters  looked  around  for  a 
good  way  to  avoid  the  need  for  neutralization. 
They  came  up  with  the  grounded -grid  circuit, 
shown  in   Fig.   4. 

Output  of  this  circuit  is  essentially  the  same 
as  that  of  the  circuit  of  Fig.  3,  but  drive  re- 
quirements are  now  in  the  neighborhood  of 
50  watts*  Most  of  this  power  is  fed  straight 
through  the  amplifier  to  appear  in  the  output, 
however. 

As  more  and  more  medium-power  commer- 
cial exciters  came  on  the  market^  the  power- 
gulping  qualities  of  the  g-g  circuit  became 
more  popular,  until  specially  designed  ground- 
ed-grid  tubes  such  as  the  3-400Z,  3-1000Z,  and 
PL-6569  were  made  available-  Anv  of  these 
tubes  may  be  driven  to  the  legal  limit  by  65 
watts  or  less  from  the  exciter.  A  circuit  suitable 
for  use  with  a  3-1000Z  is  shown  in  Fig.  5, 

One  of  the  more  popular  circuits  before  the 
high-power  rush  appeared— and  one  still  pop- 
ular among  the  QRP  gang— used  four  type 
6AG7*s  in  grounded-grid.  It  was  simple,  in- 
expensive, and  could  really  perform.  First 
described  by  W6GEG  some  years  ago,  it  has 
been  expounded  upon  at  length  by  Ed  Mar- 
riner.    The    circuit    appears    in    Fig.    6;    with 


Top  1/2  To  3/4  Turnip 

2  -   4XI50A  Or  4CX250B       From  fif0cU2d 

)  3  Turn* 
f         1    2-50  r    —4.     JI'"D» 


o 

-50 
(Sel  For  IOOMqJ 


O 
I5D0-2000 


input 


!O0^ 


too-^ 


2-500— 


Output 

c 


-50  V 

sips 


Dual    6146 


+210  +750  vac 

Reguloted 

FIGURE     6 

linear    capable    of    120    watts 


Normal  Crass  C 

Output  Tank  To 

Antenna 


Normal   Cia*» 
C    Grid    Tank 


i     * 


r 


2  1/2  mh 


2  1/2    mh 


0-5OOM0 


2000  VDC 


FIGURE     9 


PEP  output   ZL   linear  using   813;    6L6  wi 
sub  for  6F6 


6AG7*s,  this  will  give  150  watts  PEP  which 
is  a  highly  respectable  signal. 

Going  back  to  the  class  B  (conventional) 
circuit  of  Fig.  33  you'll  note  the  swamping 
resistor  across  the  grid  tank,  This  is  necessary 
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to  make  the  driver  stage  see  approximately  the 
same  load  at  all  times.  The  grounded-grid 
versions,  because  of  their  extraordinarily  low 
input  impedance,  requiring  no  swamping. 

Another  way,  of  course,  to  eliminate  the 
problems  of  swamping  is  to  operate  class  ABL 
Almost  all  class  AB1  linears  use  beam  power 
tubes  since  they  are  capable  of  large  output 
power  with  little  drive. 

A  typical  circuit  using  the  4X250 B  appears 
in  Fig.  7.  With  proper  tank  circuits,  this  cir- 
cuit is  usable  to  500  mc  (provided  the  right 
impedance  values  appear  at  the  plate  and  the 
output). 

A  less  exotic  version,  still  good  to  about  60 
me  with  120  watts  PEP,  is  the  double-6146 
rig  shown  schematically  in  Fig.  8.  This  is 
typical  of  possibly  the  majority  of  today's 
medium-power  linear  circuits,  with  some  vari- 
ation of  voltages. 

In  all  AB1  linears,  it's  best  to  adjust  the 
bias  voltage  so  that  the  tubes  are  running  at 
about  1/3  of  their  total  rated  dissipation  with 
no  input  signal  applied.  These  values  are 
indicated  on  Fig.  7  and  8.  Then,  after  tuning 
up  and  running  a  linearity  check,  it  can  be 
adjusted  slightly  for  best  possible  linearity, 
A  spell  back  there,  we  promised  a  detailed 
look  at  the  ZL  linear.  The  circuit  is  shown  in 
Fig.  9;  in  operation,  this  is  a  sort  of  "screen- 
moduated"  linear.  The  813  is  operated  class 
C,  However,  the  amount  of  screen  voltage  it 
has  to  work  with  from  instant  to  instant  is 
determined  by  the  amplitude  of  the  incoming 
signal,  and  with  proper  adjustment  this  "screen- 
modulation"  process  can  be  made  to  reproduce 
the  output  signal  as  an  exact  replica  of  the 
input,  only  bigger,  And  that,  by  definition,  is 
a  linear! 

The  6L6  is  more  of  a  clamp-tube  modulator 
in  this  circuit  than  it  is  anything  else;  linearity 
of  the  circuit  is  determined  primarily  by  the 
linearity  of  the  6L6.  With  parts  values  as 
specified,  it  should  work  nicely.  Experimenta- 
tion with  voltages  or  values  is  at  your  own 
risk! 

This  about  rounds  up  the  subject  of  linears 
as  well  as  it  even  can  be  in  the  pages  of  a 
single  magazine  issue,  To  be  complete,  we 
would  have  to  show  circuits  using  every  dif- 
ferent type  of  transmitting  tube  in  every  pos- 
sible configuration— and  this  would  run  to  hun- 
dreds of  pages!  Just  remember  that  it's  the 
operating  conditions,  rather  than  the  circuit, 
which  make  a  linear  work  right,  and  you'll 
have  no  trouble. 

We  haven't  touched  much  on  designing  jour 
own  linear;  that's  almost  a  book  in  itself,  and 


a  number  of  excellent  articles  on  the  subject 
are  already  in  print*  Several  of  them  are 
listed  in  the  references  below. 

Asid  the  tuneup  procedure,  which  has  been 
known  to  scare  many  potential  sidebanders? 
That's  part  of  the  subject  of  the  next  install- 
ment! 
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Barney  and  the  ZDO 

Sylvia    AAargolis 

95   CoNinwood  Gardens 

llford,  Essex,  England 

There's  something  about  DX-mania  that 
makes  a  man  mean, 

Tve  seen  friends  of  thirty  years  pass  each 
other  on  the  street  without  a  word,  because  of 
some  DX-rivalry.  I've  seen  a  big,  amiable  guy 
turn  childish  and  petty  and  spiteful  if  he  can 
thereby  get  that  rare  QSL,  I've  see  decent 
citizens  stoop  to  all  kinds  of  chicanery  to  put 
one  over  on  the  rest  of  the  gang  and  rational, 
sensible,  kindly  Dr.  JekylTs  turn  into  ruthless, 
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hysterical  Ml  Hyde's  at  the  mention  of  a  long- 
sought  call*  What  they  can  see  in  it  all  beats 
me,  The  contact  is  brief  and  brutal— exchange 
of  reports,  through  that  insane  QRM,  and  it's 
the  turn  of  the  next  sheep  after  a  sheepskin. 

In  our  town  we  do  go  after  the  DX  oc- 
casionally, just  for  kicks,  but  we  try  not  to  lose 
our  sense  of  proportion  over  it.  And  we  always 
hunt  in  a  pack,  for  we  know  that  it's  useless  ex- 
pending all  that  power  QRM  nig  each  other— 
rather  work  together  and  achieve  something— 
if,  indeed,  it's  even  worth  the  fight.  If  there's 
something  rare  in  the  offing;  then  we  call  each 
other  up  on  the  landline,  no  matter  what  time 
of  night  or  day3  and  we  share  the  spoils,  so 
to  speak,  That's  where  poor  Barney  went 
wrong  when  he  kept  the  PK4  to  himself. 

It  all  began  when  the  old  Billiter  place, 
which  had  been  up  for  sale  ever  since  any  of 
us  could  remember,  suddenly  swarmed  with 
builders,  landscape  gardeners  and  interior  deco- 
rators. Obviously  there  was  big  money  at  work, 
for  the  fine  old  house  on  the  hill  soon  bloomed 
again  under  their  ministrations.  Then  one  day 
I  got  an  urgent  call  at  my  office  from  Bob,  our 
local  Police  Chief,  whose  own  house  had  a 
clear  view  of  the  hill*  "BUI,"  he  said,  excitedly, 
"take  a  look  out  of  your  south-west  window  and 
tell  me  if  you  can  see  what  I  can  see." 

When  a  cop  trlls  you  to  take  a  look  you  take 
a  look,  even  if  he  is  a  life-long  friend  and 
first-class  operator*  There,  blossoming  in  all  its 
dollar-laden  glory,  soared  the  biggest  and  lush- 
est antenna  array  I  had  ever  seen.  It  was  one 
of  us  who  had  arrived  in  town. 

Barney  soon  made  himself  known  at  our 
Radio  Club  and  a  nicer  guy  you  couldn't  hope 
to  meet.  He  had  retired  from  business,  and 
very  nicely  too.  if  the  way  he  had  refurbished 
and  refurnished  the  old  house  was  any  yard- 
stick. His  wife  was  up  to  standard,  too.  Several 
years  younger  than  her  adoring  spouse,  Eve- 
lina was  a  DISH,  if  you  like  your  dishes 
empty.  Her  clothes  came  from  Paris,  her  shoes 
from  Rome;  her  furs  looked  better  on  her  than 
they  did  on  the  original  chinchillas;  her  dia- 
monds came  from  THAT  store  in  New  York. 
We  guys  just  used  to  bask  in  the  glory  of 
those  huge  blue  orbs  and  have  quite  surprising 
dreams  about  the  long,  silver- blonde  hair, 
which  she  drove  thirty  miles  twice  weekly  into 
the  city  to  have  dressed  into  yet  more  perfect 
elegance.  Dream  was  all  we  did,  though,  for 
Barney  was  a  very  big  man  and  worshipped 
his  Evelina.  She  accepted  his  adoration  and 
our  homage  in  a  kind  of  dream y  daze  and 
with  almost  complete  silence.  Evelina  rarely 
spoke  and  if  she  did  it  was  to  let  such  precious 


CONVERTER  SALE 

Sew  model  series  300  with  3  VHF  transistors,  crystal,  mad 
more  than  30  high  quality  parts.  Care  fully  mi  ambled  and 
tested.  Measures  only  3"  x  2&'  x  2*.  Low  noise  and  better 
than  1  microvolt  sensitivity.  Made  in  USA  and  guaranteed. 
Available    in    the    following    models   for    12    volts    DC: 


Model 

Input  mc. 

Output  mc, 

Price 

iinij-A 

26.965-27.255 

1.0-1.255 

$8.50  ppd. 

■M)0-B 

."H)-5J 

,6-1.0 

18.50  pud. 

H00-C 

50-54 

14-18 

$8.50  ppd 

'tttQ~D 

144-149 

5D-54 

SID. fin  rm*1 

300- E 

141-145 

Jl-1.0 

$10,50  pp.1. 

300- X     Choice    of     I     Input     fr*Q     &     mw     output     frr-i     belwet-n 
A:   100   ii  $14. "j0   ppd. 

Supply  limited  of  these  low  prices— order  now 

All  above  converters  are  supplied  with  Motorola  type  connectors. 
For  two  SO-230  connectors  Instead,  add  75c.  N.Y.C.  residents 
acjd   4%    sales   tax. 


VANGUARD  ELECTRONIC  LABS     Depf-  H-l  1 

190-4S-99th  Ave.  Holflf  23,  M.   Y, 


Reyco   Multiband   Antenna   Coils 

Traps   for    dipolei    .    .    ,    high    strength    .    .    ,    moisture 
proof    guaranteed    to    handle    a    full     KW. 
Model    KW-40    coils    will,    with    a    108    foot    antenna, 
provide    operation    on    10-15-20-40-80,        $12. SO   set. 

For    information    on    other    models    write: 

FRID  L.  REYNOLDS  W2VS,  492  Ravenswood  Ave,, 

Rochester    19,    New    York 
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OW-KEY 


DK72 


SINGLE  POLE 
THREE  THROW 
COAXIAL 
SWITCH 


i  3Vi"  x  2*i ";  Wt.:  1    lb.,  S  m 


Weatherproof  coaxial  relay  for  remote  switching  of  r.f.  sources. 
Mounts  on  mas*  with  remote  switching  up  to  3  antennas.  Not 
a  rotating  or  stepping  switch,  but  the  common  connector  can 
be  switched  from   any  of    3    positions   directly  to   any  other  3 

ritions.  Also  may  be  operated  so  that  any  multiples  of  the 
positions  may  be  connected  simultaneously  to  connector. 
Simple  installation,  save  money  by  running  one  cable  instead 
of   several    to  your   antenna   array. 


SPECIFICATIONS 

(cold  switching) 


0  to  500  mc;  power  rating  r.f,  contacts 

1  kw;  VSWR  —  less  than   1.1:1   at 


mc;  Isolation  —  greater  than  40  db  at  100  mc:  Life  expect- 
ant —  over  1  million  operations;  Duty  —  continuous:  50 
ohm    impedente. 

COIL  VOLTAGES  —  6,  12,  24.  26,  32.  48,  JJOand  220 
DC  and  50-60  cps  AC.  I  Additional  charge  of  52.70  tor  i  10 
and  220  VOCJ  Recommended  voltages  for  exterior  installa- 
tions are  6.   1  2,  24,  28  v  DC  or  AC. 

MOUNTING  —  Supplied  with  bracket  that  accommodates  2 
standard  TV  mounting  straps  for  easy  installing  on  antenna 
mast. 

MODEL  DK72  with   UHF  Connector* $22*95 

Available  with   type  N.    &NC  or  TNC  coaxial  connectors 

at   $26.95. 

Available  in  72  ohm  impedence  in  type  UHF  or  Nf  $1.50 

additional. 
Please  specify  coil  voltage  and  type  connectors  other  than  UHF. 
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pearls  drop  from  those  sculptured  lips   as:— 

"Kinda  hot  today," 

or 

"Cream  or  sugar?" 

A  perfect  woman. 

Barney  was  very  wealthy  indeed,  yet  you 
couldn't  find  a  more  kindly  or  generous  man 
anywhere  in  the  Callbook,  I  was  proud  to  call 
him  my  friend—up  to  a  point! 

For  Barney  had  that  terrible  blind  spot— 
DX-rnania,  Mention  a  rare  call  that  was  due  on 
the  air  and  the  bluff  face  would  go  sort  of 
tight  and  quiet,  the  clear  eyes  cloud  with 
secrecy  and  deception.  Not  that  he  wouldn't 
share  the  goodies  life  had  brought  him*  When 
one  of  the  Radio  Club  had  some  financial 
bad  luck,  it  was  Barney  who  made  up  the 
deficit  out  of  his  own  pocket.  Barney  helped 
to  equip  a  disabled  local  radio  amateur.  When 
we  wanted  to  establish  a  yearly  scholarship 
to  send  high  school  kids  to  college  to  study 
electronics,  Barney  headed  the  subscription 
list. 

But  let  it  be  known  on  the  tomtoms  that  a 
KP6  was  due,  or  that  there  was  a  chance  of 
a  HK0,  and  it  was  every  man  for  himself. 
With  his  superb  commercial  gear,  hilltop  QTH 
and  that  dreamy  antenna,  Barney  was  more 
man  than  anv  of  us. 

■ 

To  Barney,  the  lovely  Evelina  was  the  sun 
and  the  moon.  But  his  stars  were  his  DX-score, 
which  he  toted  up  zealously  at  each  addition 
and  jealously  compared  with  top  operators  all 
over  the  world. 

It  was  the  PK4  that  did  it*  Nobody  except 
Barney  knew  there  was  to  be  a  station  on 
Sumatra  until  Barney  had  worked  him  and 
the  station  had  departed. 

Every  Thursday  night  we  would  meet  at 
Barney's  for  a  regular  ragchew.  This  took  place 
in  the  palatial  basement,  with  its  air  condi- 
tioning and  wall-to-wall  carpeting,  which  he 
democratically  called  a  "shack."  Beer  flowed 
with  Barney's  customary  lavishness  and  the 
air  became  thick  with  the  smoke  of  his  cigars. 
Then  he  casually  displayed  the  brilliantly  col- 
oured QSL,  with  the  strip  of  exotic  stamps 
proclaiming  without  doubt  its  horrid  authen- 
ticity. 

"Gee,  fellers,"  boomed  Barney,  in  his  most 
regular-guy  manner,  'Tm  that  peeved  I  didn't 
call  you  up  and  tell  you  he  was  on.  I  just 
guessed  you  would  have  known  all  about  itl" 

Not  that  we  really  cared  about  the  PK4, 
It  was  just  the  tricky  way  he  had  fooled  us 
that  set  the  fuse. 

One  thing  Barney  had  never  worked  was  a 
ZD0.  From  time  to  time  rumour  had  it  that 
an  expedition  was  to  go  to  Claney  Island,  but 


the  remote  and  unhospi table  rocky  islet  in  the 
South  Atlantic,  whose  terrain  and  climate 
made  even  Tristan  look  inviting,  did  little  to 
attract  those  intrepid  adventurers  whose  whole 
existence  seems  to  be  devoted  to  letting  a  little 
sunshine  into  the  lives  of  stop- at-home  DX- 
fiends.  The  call  ZD0  was  a  DX  joke,  a  sort  of 
DX  Eldorado,  the  pot  of  gold  at  the  end  of 
the  rainbow,  fourteen  hundred  miles  south  of 
St  Helena, 

So  when  the  news  came  that  a  Scotsman, 
on  a  world  anthropological  survey,  was  to 
spend  a  few  hours  on  Claney,  just  between 
tides,  and  that  the  blessed  Scotsman  was  also 
a  radio  amateur,  the  DX  world  was  in  ferment. 
ZD0AA  was  to  be  in  business. 

Those  tough,  remorseless,  hard-eyed  babes., 
to  whom  amateur  radio  was  now  reduced  to 
months  of  mere  listening,  without  saying  one 
word,  waiting  to  pounce  the  moment  the 
sought-after  call  came  through,  were  girding 
up  their  loins— and  their  linears. 

Was  it  my  fault  that  my  own  dear  and  faith- 
ful wife,  Janet,  had  persuaded  Evelina  to  try 
a  new  hairdresser  in  the  city  that  day?  Or 
that  Janet  had  managed  to  drum  it  into  the 
exquisite  vacuum  that  served  Evelina  for  a 
head  to  keep  the  venture  a  dead  secret  from 
Barney,  so  that  his  delight  in  her  enhanced 
tresses  should  be  even  greater  because  of  the 
big  surprise? 

The  girls  left  earlv  that  morning  for  the 
city  in  Evelinas  snazzy  new  Italian  roadster. 
The  maid  served  Barneys  lunch,  but  he  was 
so  busy  checking  and  testing  his  rig  all  day 
that  it  wasn't  until  early  evening  that  he  no- 
ticed that  the  loveliest  ornament  in  his  es- 
tablishment was  missing.  Even  then  he  wasn't 
too  worried,  Evelina  loved  to  shop.  Indeed 
most  of  her  extensive  spare  time  was  spent  in 
searching  for  even  more  items  to  add  to  her 
fabulous  wardrobe,  or  more  gew-gaws  for  the 
house  on  the  hill  Evelina  would  soon  be  home, 
burbling  over  some  pricey  new  acquisition, 
like  a  child  with  a  new  toy. 

When  the  girls  came  out  of  the  coiffeur's 
sumptuous  salon,  it  was  evening  and  raining 
heavily.  Imagine  their  distress  when  no  amount 
of  coaxing  would  persuade  Evelina's  car  to 
start.  They  were  stranded  in  the  big  city. 
Janet  swore  afterwards  that  she  tried  and  tried 
to  rent  a  car  and  to  call  Barney,  to  save 
Evelina  from  unnatural  menial  effort*  She 
called  me  and  I  tried  to  call  Barney,  but  he 
had  taken  the  phone  from  the  hook,  a  thing 
he  would  do  to  ensure  unbroken  peace  when 
something  important  was  on  the  air. 

Evelina  and  Janet  were  comfortably  settled 
in  a  hotel  in  the  city  when  Barney  really  began 
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to  worry.  He  questioned  the  servants  and 
called  the  Country  Club,  where  she  might 
have  dropped  in  for  a  cocktail  and  been 
stranded  by  the  downpour.  Then  he  called 
Bob,  in  his  official  capacity.  The  Chief  of 
Police  promised  to  keep  a  sharp  lookout  for  a 
tiny,  low-slung  Italian  drop-head  and  to  let 
Barney  know  the  moment  news  came  in, 
whether  it  be  good  or  .  .  -  .  the  frantic  Barney 
slammed  down  the  phone  and  rushed  out  to 
his  own  big  sedan.  Bob  went  straight  back  to 
his  own  rig  to  work  the  ZD0,  who  was  due  to 
come  up  any  minute.  Bob  had  been  one  of 
those  who  had  missed  the  PK4 

Barney  spent  most  of  that  night  looking  for 
the  wandering  Evelina,  searching  the  black, 
wet  countrvside,  with  heaven  knows  what  dire 
thoughts  of  younger  men,  even  wealthier  men, 
men  who  could  offer  her  more  furs,  diamonds 
and  European  cars  than  he  could.  Meanwhile 


the  precious  few  hours  of  the  ZD0  sifted  away. 
Next  morning  Evelina  returned  in  the  re- 
vived roadster,  a  very  lovely  strawberry  blonde 
Evelina,  with  lavender  highlights.  It  was  never 
quite  decided  just  what  it  was  that  had  trou- 
bled the  Italian  car.  Of  course,  the  garage 
where  Evelina  always  parks  it  on  her  ritual 
visits  to  the  City>  is  owned  by  a  cousin  of 
Fred,  who  was  another  of  those  who  didn't 
work  the  PK4. 

Many  years  will  elapse  before  anyone  as 
tough  as  the  anthropological  Scotsman  braves 
the  terrors  of  Claney  Island  to  put  2D0  on  the 
map  once  more.  The  card  is  quite  simple, 
but  obviously  authentic.  It  seems  a  shame  that 
a  big,  lovable  guy  like  Barney  should  have 
missed  such  a  momentous  QSO  and  not  be 
able  to  add  yet  another  rare  call  to  his  list. 

But,  as  I  said  before,  DX-mania  makes  men 
very  mean,  very  mean  indeed. 


Antenna 
Fact 


Fiction 


Dick   Ehrhorn   K6CTV/4 
1501    72nd   St.    No. 
St.    Petersburg   33,    Flo. 


The  explosive  increase  in  ham-band  occu- 
pancy has  brought  tremendous  changes  to  our 
hobby  during  the  past  15  years.  One  of  the 
most  obvious  is  the  availability  and  use  of 
directive,  rotable  *beam13  antennas.  Nowadavs 
the  latest  in  commercial  beams  is  within  the 
reach  of  almost  everyone's  modern  credit  plan. 
Unfortunately,  it  is  not  easy  to  precisely  de- 
termine (either  by  calculation  or  by  measure- 
ment) the  performance  parameters  of  an 
antenna,  even  in  the  (unusual)  case  where 
installation  and  /or  environmental  factors  can 
be  closely  controlled*  Because  meaningful  di- 
rect measurements  and  relative  comparisons 
are  beyond  the  means  of  most  hams,  and  be- 
cause of  the  competitive  nature  of  the  business, 
claims  of  many  authors  and  advertisers  have 
traditionally  tended  toward  the  overly  opti- 
mistic* 

For  the  ham  desiring  a  better  feel  for  what 
transpires  twixt  his  transmitter  output  and 
somebody  else's  receiver  input,  several  detailed 
but     reasonablv     elementary     references     are 


available.1-  2  A  passing  acquaintance  with 
geometry  and  trig  opens  further  horizons  in 
classical  antenna  theory  and  practice.3,  4  Even 
if  you  refuse  to  run  down  to  the  local  ham 
emporium  for  fresh  reading  matter,  there  is 
hope*  This  article  is  an  attempt  to  suggest  the 
reasonable  approach  to  thinking  for  yourself  in 
distinguishing  antenna  fact  from  antenna  fic- 
tion. 

What  do  we  look  for  in  articles  or  ads 
featuring  antennas?  The  list  probably  goes 
something  like  this: 

1.  Price    (Alternatively,   cost  and   effort   to 
build) 

2.  Gain 

3.  SWR  (standing  wave  ratio) 

4.  Front- to-back    ratio     (also     front-to-side 
ratio ) 

5.  Bandwidth 

6.  Size  and  weight 

The  order  of  priority  varies  with  the  individual, 
but  all  of  these  items  are  significant.  Some  of 
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us  (apparently)  are  also  swayed  by  recitations 
of  DX  worked  with  the  new  antenna,  usually 
in  a  short  period  of  time  with  150  watts  or 
less. 

Price 
The  price  factor  is  pretty  much  beyond  the 
scope  of  this  article,  except  to  note  that  the 
price  you  pay  is  generally  reflected  fairly  well 
in  the  physical  construction  of  the  antenna.  If 
physical  strength  is  not  too  much  of  a  factor 
in  your  location,  price  is  not  a  very  good  indi- 
cation of  the  "best"  array  for  you. 

Gain 
Gain,  generally  speaking,  is  the  ratio  of 
power  density  radiated  by  the  antenna  in  its 
most  favored  direction  to  power  density  radi- 
ated by  a  specified  reference  antenna  in  its 
most  favored  direction.  Two  types  of  reference 
antennas  are  in  common  use— the  half -wave 
dipoie  and  the  more  esoteric  isotropic  radiator. 
The  latter  is  a  hypothetical  device  which  radi- 
ates uniformly  in  all  direetions>  three-dimen- 
sionally.  Because  of  the  dipoles  mildly  direc- 
tive pattern,  it  exhibits  a  little  over  2  db  gain, 
referred  to  the  isotropic  radiator.  Antenna  gain 
figures  have  significance  only  when  the  refer* 
ence  antenna  type  is  explicitly  stated. 

Practical  high  frequency  antennas  for  ama- 
teur use  must  ordinarily  operate  within  a  very 
few  wavelengths  (at  most)  of  ground*  This 
nearby  reflective  surface  drastically  influences 
every  antenna's  vertical  radiation  pattern.  Con- 
sequently, the  most  favored  direction  must  be 
described  not  only  as  forward,  but  also  in  terms 
of  the  vertical  angle  of  the  main  lobe.  The  in- 
fluence of  nearby  ground  on  antenna  gain, 
vertical  pattern,  and  feed-point  impedance  is 
discussed  at  length  in  the  references*  It  is 
sufficient  here  to  point  out  that  one  antenna 
may  in  practice  show  apparent  gain  over  an- 
other simply  because  the  elevation  of  its  main 
lobe  happens  to  correspond  more  closely  to 
the  optimum  vertical  radiation  angle  for  the 
particular  path  and  propagation  conditions  ex- 
isting at  the  time. 

A  confusion  factor  introduced  by  current 
receiver  design  practice  is  the  S-Metcr  Decibel 
or  SA/DB.  Over  the  years  since  Hertz  and 
Marconi,  it  has  become  popular  to  express 
power  ratios  by  finding  their  common  loga- 
rithm (yielding  the  ratio  expressed  in  hcls) 
and  multiplying  by  10  to  get  decibels.  Recent- 
ly s  receiver  designers  have  found  it  unneces- 
sarily restrictive  to  calibrate  S-meters  in  terms 
of  conventional  S-units  of  6  old-fashioned  deci- 
bels (db).  The  exact  definition  of  the  new 
S-unit  is  something  of  an  enigma,  Consequent- 
ly, only  data  taken  with  laboratory  test  equip- 


ment, or  with  a  receiver  calibrated  by  labora- 
tory methods,  can  be  relied  on  to  indicate  the 
true  pattern  of  an  antenna.  This  is  one  of  the 
biggest  reasons  why  authors*  claims  for  home- 
brew antennas  must  usually  be  taken  with  a 
large  grain  of  salt. 

Standing   Wave   Ratio 
The  subject  of  standing  wave  ratio  (SWR) 
has  been  widely  treated  in  ham  literature,  yet 
many  gross  misunderstandings  persist.  Simply 
stated,   SWR  is  the  ratio  of  impedance  mis- 
match between  antenna  and  feedline.  Since  the 
feed-point   impedance   of   any   antenna   varies 
considerably   with   height    above   ground   and 
distance  from  surrounding  objects,  near-unity 
(1:1)    SWR   can  ordinarily  be  achieved  only 
by  the  use  of  an  adjustable  matching  device.  It 
is  unrealistic  to  expect  better  than  about  1*5:1 
SWR  from  any  antenna,   beam   or  otherwise, 
unless  it  is  at  least  a  wavelength  clear  of  all 
objects   or  is   matched   while   in    position.   As 
others  have  pointed  out,  though,  an  SWR  of 
1,5:1   is  of  little  consequence  insofar  as   line 
losses  are  concerned .*  At  28  mc  100  feet  of 
fresh  RG-8/U  coax  will  introduce  about  1  db 
loss  when  perfectly  matched  to  the  load  (1:1 
SWR).  The  existence  of  a  1,5:1  SWR  causes 
only  about  0*02  db  additional  loss;  As  a  matter 
of  fact,  an  SWR  of  about  13:1  is  required  to 
double  the  1  db  loss  inherent  in  a  perfectly- 
matched  line!  On  the  other  hand,  high  SWR 
presents  difficulties  with  respect  to  transmitter 
loading  and  the  use  of  a  low-pass  filter.  Also, 
a   system    operating  with   high    SWR    on    the 
transmission   line  is    usually   more   frequency- 
sensitive  than  a  well-matched  one,  The  most 
important  thing  to  remember  is  that  trimming 
the  feeder  or  using  an  antenna  tuner  at  the 
transmitter  changes   only   the  apparent   SWR 
(actually,  the  live  input  impedance)    seen  by 
the  transmitter.  The  actual  SWR  on  the  line, 
and  hence  line  losses  and   system  frequency- 
sensitivity,   can   be  changed   only  by  varying 
the  match  at  the  antenna. 
Estimating   the   Probable   Performance 

of  Arrays 
Although  it  is  sometimes  difficult  to  accurate- 
ly  evduate  tl„-  validity  of  perfonnance  claims, 
a  respectable  estimate  can  often  be  achieved 
by  combining  some  knowledge  of  basic  radiat- 
ing elements  with  a  bit  of  insight  into  the 
effect  of  array  configuration,  A  most  useful 
principle  to  remember  is  that  of  pattern  mul- 
tiplication, which  may  be  stated  thus:  the 
overall  pattern  of  an  array  of  elements  is  de- 
termined   by    multiplying    (the   pattern    of    a 


■  See  Ref.    (1),  pp.   77,  84,  85. 
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single  element  of  the  basic  type  used  X  (the 
pattern  of  a  similarly  spaced  and  phased  array 
using  isotropic  radiating  element  Also,  the 
principle  of  reciprocity  states  in  eftecr  that  the 
transmitting  and  receiving  patterns  or  an  an* 
tenna  are  identical.  If  a  voltage  applied  to 
antenna  A  produces  a  current  in  antenna  B, 
then  the  same  voltage  applied  to  B  will  pro- 
duce the  same  current  in  A,  Tl.L  principle  of 
reciprocity  applies  only  if  the  meJ^*;,  connect- 
ing the  two  antennas  is  linear  and  bilateral— 
that  is,  if  propagation  characteristics  of  the 
connecting  path  are  identical  in  either  direc- 
tion. This  is  often  not  the  case  with  ionospheric 
kin. 


Aside  from  the  composite  array's  radiation 
pattern  in  the  horizontal  plane,  its  SWR,  and 
its  bandwidth,  some  thought  must  be  given  to 
the  implications  ol  polarization  and  propaga- 
tion phenomena,  the  antenna  environment 
(height  and  surrounding  objects),  and  so 
forth,  Finally,  one  should  recognize  that  "DX 
worked**  recitations  are  significant  only  when 
the  antenna  in  question  is  compared  directly, 
on  a  eontact-by-contact  basis,  with  a  reference 
antenna  whose  characteristics  are  well-known. 
Even  the  most  casual  ham  should  realize  that 
band  conditions  vary  greatly  with  time,  that 
spectacular  results  frequently  can  be  achieved 
with  low  power  and  simple  antennas,  and  that 
SMDlVs  cannot  be  relied  upon,  Even  contest 
results  have  little  significance  without  details 
as  to  operator  and  equipment,  quantity,  quality 
and  dedication  of  the  competition,  and  propa- 
gation conditions. 

The  majority  of  antenna  interest  and  adver- 
tising in  amateur  publications  today  is  related 
to  three  varieties  of  parasitic  array— the  con- 
ventional parasitic  beam  or  vagi,  the  cubical 
quad,  and  the  "dual  diversity"  array  recently 
described  in  73. 6  A  wide  variety  of  driven 
arrays  (i.e.,  those  whose  elements  are  all 
excited  directly  by  physical  connection  to  a 
feed  system)  are  described  in  the  references, 
and  are  capable  of  giving  good  results  without 
undue  complexity.  None  of  these  has  ap- 
proached the  popularity  of  the  rotable  parasitic 
array  for  amateur  usage  however,  probably 
because  the  latter  offers  somewhat  better  (uni- 
directional) gain  per  square  foot  of  sky.  Two 
simple  driven  arrays  are  nevertheless  of  sub- 
stantial current  interest,  due  to  their  use  as 
elements  of  the  parasitic  arrays  mentioned 
above* 

The  one-wavelength  square  loop,  used  as 
I  he  basic  element  of  the  cubical  quad,  is  shown 
in  Fig.  la.  It  is  convenient  to  think  of  this  as 
two   half-wave   dipoles^   spaced    vertically    by 
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HORIZONTAL    PATTERN 
One    Wavelength    Square  Loop 

FIGURE    IB 


one  quarter  wavelength,  with  corresponding 
(eighth -wave)  end  sections  bent  90°  to  meet* 
Since  the  two  dipoles  are  "in  parallel,"  they 
are  electrically  in  phase.  The  gain  of  a  broad- 
side 2-element  array  of  half-wave  elements 
spaced  a  quarter-wave  is  of  the  order  of  1  to 
2  db  over  a  dipole.  The  end  eighth-wave  sec- 
tions normally  contribute  little  to  radiation 
because  of  the  small  current  which  flows  in 
them;  hence,  the  loss  due  to  bending  these 
ends  90c    is  small— not  over  1  db.  Thus  the 
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FIGURE     2B 


net  gain  of  the  full  wave  loop  is  slightly  under 
1  db5  with  directivity  perpendicular  to  the 
plane  of  the  loop  (broadside).  (See  Fig.  lb.) 

The  turnstile  antenna,  shown  in  Fig.  2a,  is 
commonly  used  at  YHF  and  UHF,  with  the 
dipoles  in  the  horizontal  plane,  as  an  omni- 
directional radiator  with  horizontal  polariza- 
tion and  a  gain  in  the  horizontal  plane  of  about 
-3  db.  Along  an  axis  perpendicular  to  the 
plane  of  the  dipoles,  however,  the  turnstile 
radiates  with  circular  polarization  and  a  gain 
of  approximately  2  db  over  a  reference  dipole 
(Fig.  2b).  This  antenna  is  the  basic  element 
of  the  K6CT  "dual  diversity"  array. 

The  third  type  of  basic  element  widely  used 
in  parasitic  arrays  is  the  dipole  itself,  with  a 
gain  (by  definition)  of  0  idle  db  (one).  The 
horizontal  pattern  of  a  horizontal  dipole  is  a 
figure  eight,  as  shown  in  Fig.  3a;  that  of  a 
vertical  dipole  is  circular,  as  in  Fig.  3b, 

Now  we  need  some  information  about  the 
pattern  (and  gain)  of  the  basic  parasitic  con- 
figuration and  we  will  be  ready  to  analyze  our 
three  popular  beams.  Table  I  derived  from 
calculations  and  measurements  made  in  numer- 
ous professional  labs,  using  conventional  yagi 
arrays.  Applying  the  pattern  multiplication 
principle  "backward,"  we  divide  the  yagi  pat- 
tern (s)  by  that  of  a  basic  dipole  element  in 
order  to  derive  the  pattern  characteristics  of  an 
equivalent  array  of  isotropic  elements. 
It  should  be  noted  that  gain  is  more  a  func- 
tion of  total  boom  length  than  of  number  of 
elements;  placing  more  elements  than  indi- 
cated by  the  table  on  a  boom  of  the  length 
specified  results  in  only  slightly  increased  gain 
(seldom  much  over  1  db).  The  operating 
bandwidth  over  which  pattern  and  SWR  re- 
main fairly  satisfactory  is  substantially  reduced, 
however.  The  range  of  maximum  gain  values 
given  in  the  table  results  from  differences  of 
opinion  among  various  experts,  and  illustrates 
the  considerable  difficulty  of  making  precise 
gain  determinations, 

The  gain  of  a  dipole  (with  respect  to  a 
dipole)  is  by  definition  0  db-  Pattern  multipli- 
cation for  parasitic  arrays  of  dipole  elements 

TABLE    I 

Maximum  possible  gains  of  parasitic  arrays 
of  isotropic  elements  (referred  to  a  single 
isotropic  radiator) 

No.  Boom  Length,  Max-  Gain 

Elements  Wavelengths  Range,  db 

2  0.1  5.0-5.7 

3  0.3  7.0-8.7 

4  0.5  8.7-9.5 
More   than   4:   Add   0.4    wavelength   boom    length 

per  element;  Add  2.5  to  3  db  gain  for  each 
doubling  of  number  of  parasitic  elements,  up  to 
a   maximum  of  about  20  elements. 
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therefore  yields  exactly  the  same  numbers  pre- 
sented in  Table  I3  except  that  the  gains  are 
now  referred  to  a  dipole.  The  corresponding 
vagi  gains  relative  to  an  isotropic  reference 
are  those  given  plus  the  2.1  db  gain  of  the 
dipole  basic  element  over  isotropic.  Multiply- 
ing the  basic  array  pattern  shape  of  Fig.  4  by 
the  familiar  figure-eight  of  the  dipole  elements 
yields  the  well-known  horizontal  pattern  of  the 
conventional  (horizontal)  multielement  para- 
sitic beam  ( Fig.  5 ) , 

Applying  the  same  approach  to  the  cubical 
quad  suggests  a  gain  of  about  5M  to  7  db  maxi- 
mum (5.0  to  5.7  db  array  gain  plus  about  1 
db  gain  for  the  basic  loop.  The  horizontal 
pattern  of  a  horizontally-polarized  quad  is 
similar  to  that  of  the  two  element  yagi;  al- 
though the  null  off  the  quad  element  "ends" 
may  not  be  quite  as  sharp  because  of  the  bent 
elements,  the  net  current  in  each  vertical 
member  is  zero  and  little  vertically-polarized 
radiation  occurs.  It  should  be  noted  that  the 
stacked-dipoles  effect  of  the  basic  loop  results 
in  a  slightly  greater  emphasis  on  low  angle 
radiation  from  the  quad  when  relatively  close 
to  ground  (compared  with  a  yagi  at  the  same 
height) .  Experimentally  measured  quad  gain 
figures  have  been  slightly  less  than  indicated 
by  this  analysis;  the  interested  reader  would 


benefit    by    reading    the    detailed    discussion 
found  in  Ref.   (5), 

The   K6CT  "Dual    Diversity"  Array 

The  "dual  diversity"  antenna  described  in 
73°  is  one  for  which  results  of  precise,  com- 
parative performance  tests  are  not  yet  avail- 
able* For  that  reason  it  makes  an  interesting 
example  for  the  application  of  our  elementary 
analysis  technique.  We  must  realize  that  this 
simple  approach  cannot  be  expected  to  provide 
precise  numerical  answers,  and  that  in  some 
cases  it  may  overlook  factors  significant 
enough  to  change  the  results  appreciably. 
Thus,  our  estimate  must  always  be  subject  to 
refinement  on  the  basis  of  more  exact  analysis 
or  the  results  of  carefully  controlled  tests.  So 
far,  such  data  has  not  been  published  on  the 
K6CT  array. 

Applying  pattern  multiplication  to  a  three 
element  parasitic  array  of  turnstile  elements 
yields  a  probable  net  gain  of  about  10  db  (2 
db  turnstile  gain  plus  8  db  array  gain)  over 
a  dipole.  This  gain  cannot  be  realized,  though, 
unless  the  propagation  medium  permits  the 
transmitted  wave  to  arrive  properly  polarized 
at  the  receiving  antenna.  For  a  line-of-sight 
path,  this  means  that  the  receiving  antenna 
must  also  be  circularly  polarized,  with  the  same 


DECEMBER   1963 


53 


Direction  Of   Conductor 


Standard    Odb    Gain    Reference 


Direction    Perpendicular 

Ta    Otpole    Conductor 

HORIZONTAL    RADIATION    PATTERN 
Horizontal    Half -Wave   Dipole 

FIGURE    3A 


N 


Standord    Odb    Gain  Reference 

I  Direction    Of   Dipole   Conductor  Is  Perpendicular    Ta  Plane   Of    Paper) 

HORIZONTAL     RAQfATlGN    PATTERN 
Vertical    Haff-Wavt  Dipole 

FIGURE    3B 

rotational  sense  as  the  transmitting  antenna- 
Polarization  shift  phenomena  in  ionospheric 
skip  propagation,  however,  makes  this  case 
more  difficult  to  analyze. 

As  a  start,  let's  consider  the  K.6CT  array  for 
what  it  physically  is— a  vertical  vagi  and  a 
horizontal  yagi,  sharing  a  common  boom  and 
fed  90°  out  of  phase.  It  can  be  proven  that 
two  yagis  mounted  in  this  fashion  will  not 
interact  (except  through  the  feedline),  since 
each  lies  entirely  within  the  others  plane  of 
zero  potential  (This  suggests  a  practical 
means  for  interlacing  beams  for  two  bands 
without  interaction  worries,  but  that  is  an- 
other story  for  another  day.)  With  this  back- 
ground, we  can  justify  treating  the  array  as 
two  separate  antennas,  each  receiving  and  radi- 
ating half  of  the  transmitted  power.  If  the 
array  gain  is  10  db,  each  yagi  alone  will  yield 
half  that,  or  7  db. 

Because  of  differences  in  vertical  radiation 
patterns,  a  signal  radiated  by  a  vertical  anten- 
na and  a  signal  radiated  by  a  horizontal  an- 
tenna in  the  same  location  generally  will  not 
follow  the  same  path  to  the  receiving  antenna. 
In  addition,  polarization  of  a  wave  is  often 
shifted  to  some  degree  during  the  process  of 
ionospheric  reflection.  Consequently,  it  is  most 
improbable  that  the  two  components  of  a  sig- 
nal from  a  K6CT  array  will  retain  both  their 
polarization    and    their    phase    relationships. 


Since  both  characteristics  arc  modified  in  trans- 
it by  essentially  random  effects  in  the  iono- 
sphere, the  two  waves  will  generally  arrive  at 
the  receiver  with  a  random  relationship  in 
polarization,  phase,  and  amplitude.  In  this 
case,  they  are  just  as  likely  to  cancel  as  to  rein- 
force each  other,  A  complete  analysis  would 
require  a  statistical  approach  and  considerably 
more  propagation  data  than  is  readily  avail- 
able; it  is  probably  safe  to  conclude  that,  on 
the  average,  the  effective  gain  of  a  "dual  diver- 
sity" array  as  described  by  R6CT  will  approx- 
imate 7  db.  The  polarization  diversity  effect 
may  result  in  greater  apparent  gain,  when 
compared  with  a  single  vagi,  over  a  long  path 
it  any  particular  moment. 

Neither  K6CT  s  article  nor  our  analysis  here 
attaches  any  particular  significance  to  the  role 
of  the  turnstile  feed  system  in  providing  an 
antenna  with  dual  polarization.  K6CT  used  it 
primarily  as  a  convenient  method  of  feeding 
his  two  yagis.  George  stated  that  the  key  to 
"polarization  diversity"  performance  is  the  an- 
tenna's ability  to  radiate  and  to  intercept  both 
vertical  and  horizontal  polarization  equally 
well.  If  that  is  actually  the  case;  then  the  func- 
tion can  be  accomplished  by  mounting  a  single 
yagi  with  the  elements  tilted  45°.  Something 
for  nothing?  Not  quite— we  lose  the  2  db  turn- 
stile gain  this  way.  But  the  configuration  of  the 
K6CT  array  makes  it  difficult  for  many  hams 
to  support  and  rotate  it.  It  may  often  be  easier 
to  pick  up  the  extra  2  db  gain  by  lengthening 
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the  boom  0.2  wavelengths  and  adding  a  fourth 
element,  This  approach  has  been  successfully 
used  by  the  CB  boys  (you  should  pardon  me 
for  bringing  it  up  here)  and  it  just  may  be  that 
one  isolated  occasion  where  we  can  learn  some- 
thing from  them. 

The  extent  to  which  the  vertical  radiation 
component  of  a  polarization  diversity  array  is 
doing  the  work  will  largely  determine  the  F/B 
and  F  S  ratios  of  that  antenna.  The  horizontal 
directivity  patterns  of  typical  vertical  and 
horizontal  yagis  are  shown  in  Figs.  4  and  5, 
respectively.  (The  vertical  dipole's  horizontal 
pattern  is  circular,  like  that  of  an  isotropic 
radiator.  Hence  the  pattern  of  a  vertical  yagi 
is  similar  to  that  of  an  array  of  isotropic  ele- 
ments.) If  the  vertical  portion  is  contributing 
little  compared  with  the  horizontal  portion, 
then  the  apparent  array  pattern  will  approxi- 
mate that  of  a  horizontal  vagi.  F/B  is  typically 
15  to  25  db  and  F/S  may  be  25  to  35  db  or 
higher.  If  the  vertical  yagi  is  contributing  sig- 
nificantly to  the  signal  path,  however  (which 
it  must  sometimes  in  order  to  justify  polariza- 
tion diversity),  then  the  pattern  will  look  more 
like  that  of  Fig.  4.  Consequently,  a  good  share 
of  the  time,  the  diversity  array  must  be  ex- 
pected to  show  a  F/S  as  low  as  only  2  or  3  db. 
F/B  should  ordinarily  run  about  the  same  as 
that  of  either  antenna  alone— certainly  there  is 
no  reason  to  expect  it  to  be  better.  The  author 
has  run  preliminary  tests  on  a  pair  of  "dual 
diversity"  arrays  of  the  K6CT  variety,  and  the 
results,  though  not  precise,  do  tend  to  con fi rm 
the  preceding  estimates. 

Conclusion 

This  article  lias  underscored  several  of  the 
more  significant  factors  which  must  enter  into 
the  evaluation  of  an  antenna's  actual  or  poten- 
tial performance.  Application  of  the  principles 
and  facts  presented  here  should  enable  most 
hams  to  arrive  at  fairlv  sound  conclusions  rela- 
live  to  advertising  claims  and  the  selection  of 
that  new  beam.  Better  yet,  it  may  even  influ- 
ence a  few  rugged  individuals  to  page  through 
an  antenna  manual  or  two,  rummage  through 
the  neighborhood  surplus  yard,  and  then  build 
themselves  some  exotic  scenery.  Antennas  are  | 
one  of  the  comparatively  few  remaining  areas 
in  ham  radio  wherein  the  home  handyman  can 
meet  or  beat  store-bought  gear  with  modest 
effort,  save  money  (even  considering  trade- 
in!),  and  derive  a  sense  of  satisfaction, 

•  .  .  K6CTV 
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Robert   Baird   W7CSD 
3740  Summers   Lane 
Klamath   Falls,   Oregon 


When  you  see  a  Jim  Dandy  metal  cabinet 
with  chassis  and  front  panel  at  a  bargain  price, 
do  you  ever  get  a  yen  to  see  just  how  much 
stuff  you  can  crowd  into  it?  I  suspect  that  this 
is  one  of  the  secret  vices  of  that  group  of  hams 
who  get  their  kicks  out  of  construction  projects. 
It's  something  like  not  being  able  to  walk  past 
a  surplus  radio  store. 

Well  any  way ,  when  I  saw  WRL  pricing  a 
cabinet,  complete  with  all  of  the  above,  for 
$2,98,  the  temptation  was  too  much;  in  fact. 
I  purchased  two,  I  decided  to  build  an  813 
final  amplifier,  complete  with  power  supply, 
all  in  this  15"  x  7"  x  9"  box.  The  results  may 
be  viewed  in  the  illustration. 

Construction 

When  you  anticipate  mounting  this  much 
hardware  on  a  chassis  you  spend  a  whole  day 


just  figuring  out  where  to  punch  the  holes, 
what  size  holes  to  punch,  finding  the  necessary 
punches  and  drills  to  do  the  job  and,  last  but 
not  least,  punching  said  holes.  It  helps  to  either 
own  the  necessary  punches  or  have  a  friend 
who  will  loan  them.  Various  holes  were 
punched  or  drilled  to  satisfy  the  needs  of  trans- 
formers, meters,  dials,  chokes,  filter  condensers. 
etc.  The  roller  coil,  resurrected  from  an  old  BC- 
375E,  was  mounted  on  bushings  behind  the 
panel  and  the  813  was  mounted  horizontally 
with  the  plane  of  the  filament  in  a  vertical 
position.  Under  the  chassis  a  tapped  grid  cir- 
cuit was  placed  next  to  the  front  panel.  The 
resonating  and  loading  capacitors  of  the  plate 
circuit  are  to  the  rear.  Actually,  plate  tuning  is 
achieved  by  turning  the  roller  coil  from  the 
front,  though  the  resonating  capacitors  may 
be  turned  by  reaching  behind.  It  is  a  double 
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Ameco  CN  2mtr,  conv.  14-18  mc  IF  &  supply 

COR  HAM-M  amateur  rotor 

Central  Electronics  10B  SSB  exciter  &  AT-1 

Central  Electronics  20A  SSB  exciter  &  QT-1 

Central  Electronics  BC  458  deluxe  VFO 

Central  Electronics  MM-1  monitor  scope 

Clegg  Zeus  6&2  mtr.  transmitter  &  supply 

Clegg  99er  6mtr.  transceiver 

Collins  75A1  receiver  &  speaker 

Collins  75A4  receiver  &  speaker 

Collins  KWM-2  SSB  transceiver  (demonstrator) 

Eico  720  transmitter 

Eico  730  modulator  kit  (new) 

Elmac  AF-67  transmitter 

Elmac  M-1070  power  supply 

Elmac  PMR-6A  receiver  &  DC  supply 

Elmac  PMR-8  receiver 

Gonset  G-66B  receiver  &  12v.  supply 

G onset  G-66B  &  3-wsy  supply 

Gonset  G-76  transmitter-receiver  &  12v.  supply 

Hallicrafters  HA-4  electronic  keyer 

Hallicrafters  HT-32  SSB  transmitter 

Hallicrafters  HT-40  transmitter 

Hallicrafters  R-42  speaker 

Hallicrafters  R46B  speaker 

Hallicrafters  S-119  receiver  (new) 

Hallicrafters  S-119K  receiver  kit 

Hallicrafters  SR-150  transceiver  w/P-150  AC 

supply 
Hallicrafters  SX-25  receiver  &  speaker 
Hallicrafters  SX-99  receiver 
Hallicrafters  SX-101  mkIHA  receiver 
Hallicrafters  SX-11 1   receiver  (demonstrator) 
Kammarlund  HQ-180C  receiver  (demonstrator) 
Hammarlund  HX-50  SSB  transmitter 

(demonstrator) 
Heath  Cheyenne  transmitter 
Heath  Cheyenne,  Comanche  &  MP-1  mobile 

package 
Heath  DX-20  transmitter 
Heath  DX-100  transmitter 
Heath  QF-1  Q-multiplier 
Heath  UT-T  utility  power  supply 
Heath  VX-1  VOX  unit 
Johnson  Adventurer  transmitter 
Johnson  Challenger  transmitter 
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24.00 
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99.00 

249.00 
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Write  today  for  our  special  "Transceiver  Packet 
and  latest  used  gear  bulletin— revised  monthly. 


This  Month  Only 
Featuring: 

kDo  It  Yourself 
Santa  Clous" 


Why  not?  Yes  or  why  not  be  your  own  Santa 
Claus  this  year?  Sure  we  are  completely  stocked 
on  all  the  new  equipment  especially  Collins, 
Drake,  Hallicrafters,  Hygain,  National,  SBE  and 
so  on.  Besides  once  again  we  bring  you  the  na- 
tion's outstanding  list  of  top  quality  recondi- 
tioned gear.  Every  item  is  fully  reconditioned  and 
fully  guaranteed.  These  prices  are  for  cash  and 
no  trade.  


Johnson  mobile  &  VFO  (as  is) 
Johnson  Thunderbolt  linear  amplifier 
Johnson  Thunderbolt  late  prod  W/PL-175A 

tubes 
Johnson  Valiant  transmitter 
Johnson  Viking  I  transmitter 
Johnson  2mtr.  VFO 
Johnson  6N2  xmitter  w/power  supply, 

mod  &  VFO 
Johnson  250-23-3  Matchbox  w/SWR 
Johnson  250-29  TR  switch 
KOSS  SPA-202  stereo-phones  (new) 

reg  $29.95 
Lakeshore  Bandhopper  VFO 
Morrow  MB-560  &  MBR-5  mobile  twins 
Morrow  5BR-1  5-band  converter 
Mosely  CM-1   receiver  &  speaker 
Mosely  CM-1  receiver  only 
National  Converter  calib  w/6&2mtr.  Conv. 
National  HR0-50  AA,  AC,  B,  C  &  0  coils, 

spkr  fc  calib 
National  NC-109  receiver  &  speaker 
National  NC-1830  receiver 
National  NC-188  receiver 
National  NC-303  receiver  &  speaker 
National  NCX-3  transceiver 
National  NTS-3  speaker  (new) 
National  SW-54  receiver  __ 

National  XCU-109  xtal  calib  for  NC-109 
Palco  65A  transmitter  &  modulator 
P  &  H  LA-400C  linear  amplifier 
RME  4350  receiver 
RME  DB-23  Preselector 
Regency  ATC-1  transistor  conv. 
Swan  SW-120  20 mtr.  transceiver 
Swan  SW-140  40mtr.  transceiver  (new) 
Swan  SW-175  75mtr.  transceiver 
Swan  SW-175  &  Topaz  Hustler  AC  supply 
Swan  SW-175  &  Topaz  600v.  DC  supply 
Tecraft  CC-144  2mtr.  conv.  14-18mc  IF 
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spaced  midget  dug  up  from  the  junlc  box  which, 
when  clear  meshed,  just  tunes  the  tank  cir- 
cuit on  80  meters.  The  loading  capacitor  is 
a  500  mmid  single  spaced  job  and  of  course 
needs  adjustment  once  per  band.  The  rest  of 
the  component  placing  should  be  self  evident 
from  the  photograph,  with  the  exception  of 
the  silicon  rectifiers  which  are  mounted  under 
the  chassis  with  500 K  resistors  shunted  across 
them  on  a  filler  terminal  strip. 

The  circuit  of  the  amplifier  is  a  straight 
forward  arrangement  with  band  switching  in 
the  grid  circuit  by  means  of  a  tapped  coil.  The 
combination  roller  coil  and  tank  capacitor  in 
the  pi-network  of  the  output  will  reach  all 
bands.  Neutralization  has  been  left  out  for 
want  of  space  for  a  neutralizing  capacitor.  The 
amplifier  is  stable  on  80,  40,  and  20  without 
neutralization-  If  much  were  to  be  done  on 
15  or  10  some  method  of  neutralizing  should 
be  incorporated.  Possibly  a  reversed  link  could 
be  used. 

The  power  supply  utilizes  a  700  v  trans- 
former resurrected  from  antiquity s  but  any  TV 
replacement  transformer  will  work.  The  recti- 
fiers are  400  PIV  300  ma  25  cents  a  piece 
items  available  from  almost  any  bargain  sheet. 
These  are  bridged  with  500K  Kvv  resistors  to 
insure  equal  voltage  division  or  inverse  peaks. 
The  low-high  power  switch  makes  it  possible 
to  operate  at  half  or  full  voltage.  The  5  and  6 
volt  filament  windings  are  connected  in  series 
to  furnish  10  volts  for  the  813*  With  the  power 
switch  off  the  voltage  is  a  little  high  but  is 
about  right  when  the  power  supply  is  turned 
on  and  loaded* 

Operation 

The  photo  shows  the  813  amplifier  being 
driven  bv  an  HT  IS.  This  furnishes  about  4 
watts  of  drive  which  is  sufficient  drive  for 
anything  but  plate  modulation.  Fireworks 
would  result  if  you  tried  to  plate  modulate 
an  amplifier  of  this  size  with  the  spacing  pro- 
vided in  the  box  anyway.  Using  the  NFM 
exciter  pictured  I  get  about  125  to  150  watts 
output  with  an  input  between  200  and  250 
watts,  Gridleak  bias  is  satisfactory  for  this 
mode  of  operation.  If  CW  operation  is  to  be 


used*  part  of  the  bias  should  be  battery,  caus- 
ing the  plate  current  to  drop  just  sufficiently 
to  be  within  the  dissipation  rating  of  the  tube, 
but  not  low  enough  to  unload  the  power  sup- 
ply. If  the  power  supply  were  switched  to  the 
low  voltage  position  it  would  be  alright  to 
operate  with  class  C  battery  bias  on  CW, 

Several  varities  of  AM  were  tried*  Perhaps 
the  best  and  cheapest  was  the  use  of  a  series 
6AS7G  cathode  modulator,  With  this  circuit 
the  effective  voltage  of  813  is  down  to  about 
1200  volts  or  less  and  plate  current  will  run 
around  125  ma  when  properly  loaded.  With 
this  arangement  about  60  watts  of  well  modu- 
lated if  output  is  obtained,  as  can  be  seen  in 
the  accompanying  photo  taken  with  a  polaroid 
attachment  for  a  Tektronix  scope. 

As  with  all  methods  of  variable  efficiency 
modulation  the  loading  must  be  heavy  and  the 
excitation  must  be  reduced  to  a  lower  value 
than  when  operating  CW. 

Standard  grid  modulation  using  battery 
bias  and  transformer  coupling  Works  very  well 
also.  In  this  case  the  voltage  goes  to  about 
1600  volts  with  a  plate  current  of  1 15  ma,  The 
efficiency  is  lower  but  the  added  input  brings 
the  output  to  about  the  same  value.  The  813 
shows  a  little  color.  Excitation  and  loading  is 


Series  cathode  modulated  813 


Grid  modufated  813 


Class  B  linear  813,  driven  by  6K6  plate  and 
screen   modulated 
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SERIES  CATHODE  MODULATOR 

a  bit  more  critical  than  with  the  cathode  modu- 
lation but,  as  can  be  seen  from  the  photo,  the 
pattern   is   about   the   same. 

Using  fixed  bias  in  the  neighborhood  of  175 
volts  (this  seems  high  but  seemed  to  be  the 
value  for  our  particular  813  of  unknown  his- 
tory) the  amplifier  works  very  well  as  a  class 
B  linear  AM  amplifier.  Not  having  AM  in  the 
exciter  pictured  we  used  parts  of  an  RCA 
demonstrator  which  had  a  single  6K6  plate 
and  screen  modulated.  The  plate  voltage  and 
current  value  of  the  813  stage  were  about 
the  same  as  with  grid  modulation.  As  can  be 
seen  from  the  pattern,  there  is  slightly  more 
tendency  toward  flattening. 

If  the  resting  current  were  held  to  about 
75  ma  (to  avoid  too  much  voltage  variation) 
the  amplifier  should  work  ok  as  a  SSB  linear. 
This  was  not  tried. 

All  in  all  we  got  quite  a  bit  in  a  very  small 
box  and  it  will  serve  very  well  for  our  portable 
needs  which  call  for  a  little  power. 

.  .  .  W7CSD 
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BIG  MODERN  PLANTS 
TO  SERVE  YOU  BETTER 

2  in  Fort  Myers  1  in  Los  Angeles 


HERMETICALLY  SEALED 
PRECISION  GROUND 

CUSTOM-MADE 
NON-OVEN  CRYSTALS 

Top  performance  assured  with  quality  con- 
trolled throughout  manufacture.  Gold  or  silver 
plating  acts  as  electrodes.  Crystals  are  sprinp- 
mounted  and  sealed  under  vseuum  or  filled 
with  inert  pas.  Very  hi^h  frequency  stability. 
Max.  current  capacity  is  10  milliwatts — 5  for 
overtone  type.  Conformity  to  military  specifi- 
cations  jruranteed. 

1000KC    to    1600KC    (Fund.   Freq.)    _.        ,... ._ 

Prices  on  Request 
1601 KC  to  2000KC  (Fund,  Freq-)  _  $5,00  ea, 
2001 KC  to  2500KC  (Fund.  Freq,)  __.  ..  4.00  ea. 
2501  KC  to  5000KC  (Fund.  Freq.)  .....  3.50  ea. 
5001  KC  to  7000KC  (Fund,  Freq.)  _ 
70C1KC  to  10.000KC  (Fund.  Freq.) 
1  0,001  KC  to  15.000KC  (Fund,  Freq  J 
I  SMC  to  20MC    (Fund,  Freq.) 


3.90  ea. 
3,25  ea, 
3*75  ea, 
5.00  ea. 


OVERTONE  CRYSTALS 

15MC    to  30MC   Third   Overtone  $3.85  ea. 

30MC    to  40MC   Third   Overtone  4.10  ea. 

4CMC  to  65MC  Third  or  Fifth  Overtone  4.50  ea. 
65MC    to    100MC    Fifth    Overtone    6.00  ea, 

DRAKE   2-8    Receiver   Crystals    ..     ...  $4.00 

(All    Channels — Order    by    Freq,} 

OVEN-TYPE  CRYSTALS 

For  Motorola,   GE,   Gonset,   Bendix,  etc. 

Add  $2.00  per  crystal  to  above  prices 

SUB  MINIATURE    PRICES    slighHy    higher 

CITIZEN  BAND  Class  "D"  Crystals  ...,.  $2.05 
Over  50.000  CB  crystal 8  in  stock  for  all  sets 
and  channels,  both  HC6/U  and  miniature  types. 
To  insure  proper  correlation  and  correct  freu. 
operation,  order  by  manufacturer  model  num- 
ber  and    channel. 


NOW  ...  48  HOUR  SHIPMENT 


ALL  TEXAS  CRYSTALS  are  made  to  exacting 
specifications,  quality  checked,  and  uncondi- 
tionally   guaranteed ! 

NEW  TWX  SERVICE 

Fort  Myers  -  813-334-2830 
Los  Angeles  -  213-737-1315 

ORDER  FROM  CLOSER  PLANT 


DEPT.  73-12 
1000    Crystal    Drive 
FORT  MYERS,  FLORDA 
Phone   813   WE   6-2109 
TWX   813-334-2830 

AND 
4117   W.   Jefferson   Blvd. 
LOS   ANGELES,  CALIF. 
Phone   213-731-2258 
TWX  213-737-1315 
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Four  Bands  on 


KWM-1 


Louis  Weber  K6GHU 
762  Juonito  Avenue 
Santo    Barbara,    Calif. 


With  the  declining  sun  spot  cycle  and  loss 
of  availability  of  the  higher  frequencies,  the 
usefulness  of  the  KWM-1  is  limited  by  the 
lack  of  40  &  80  meters.  I  decided  I  woidd  try 
to  put  mine  on  40  meters  with  the  idea  that 
the  original  3  bands  would  not  be  affected  in 
any  way  and  no  holes  would  be  put  in  the 
front  panel  or  cabinet.  I  succeeded  to  the  ex- 
tent that  it  can  still  be  operated  exactly  accord- 
ing to  the  instruction  manual  with  no  apparent 
changes  and  yet,  with  a  few  simple  adjust- 
ments, it  operates  on  40  with  equal  facility* 

The  first  change,  and  one  you  may  want  to 
make  even  though  you  go  no  farther,  is  to 
make  the  unit  operate  on  either  upper  or  lower 
sideband.  This  is  comparatively  simple  and 
anyone  should  be  able  to  do  it.  The  only  parts 
that  are  needed  are  a  plated  crystal  and  socket, 
and  a  spdt  slide  switch,  The  crystal  °  should 
be  calibrated  to  ,01%  or  better  as  measured 
into  a  32  mmfd  input  capacity.  To  find  the 
proper  crystal  frequency  take  the  BFO  crystal 
frequency  and  subtract  455  kc  from  it  Then 
taking  this  number  subtract  it  from  455  kc  and 
you  get  the  lower  sideband  BFO  crystal  fre- 
quency. For  instance,  my  crystal  was  456.95 
kc,  subtracting  455  kc  I  got  1-95  kc.  Then 
subtracting  1.95  kc  from  455  kc  I  got  453.05 
kc, 

Before  installing  any  parts  drill  a  1/32  inch 
hole  through  the  slide  button   of  the  switch. 


Install  the  crystal  socket  to  the  right  and 
slightly  forward  of  the  present  crystal  socket 
XY1  on  the  chassis  and  tie  the  two  adjacent 
terminals  on  the  crystal  sockets  to  pin  1  of  V9, 
Mount  the  spdt  slide  switch  on  a  small  alumi- 
num bracket  directly  below  the  crystal  sockets 
and  tie  the  center  of  the  slide  switch  to  pin 
6  of  V9.  Tie  the  outer  terminals  of  the  crystal 
sockets  to  the  outer  terminals  of  the  slide 
switch.  Put  a  6  inch  piece  of  1/32  inch  piano 
Wire  through  the  hole  in  the  switch  button  and 
place  a  right  angle  bend  in  the  wire  above  and 
below  the  button  and  run  the  other  end  out 
through  one  of  the  holes  in  the1  case  (see  Fig. 
1);  bend  an  end  on  it  and  trim  to  a  convenient 
size  so  that  you  can  throw  the  switch,  This  will 
allow  you  to  operate  on  either  upper  or  lower 
sideband.  Although  the  Collins  KWM-1  book 
says  this  crystal  should  match  the  mechanical 
filter,  I  ordered  the  new  crystal,  as  calculated, 
and  it  worked  very  well;  in  fact,  I  have  tried 
3  different  3.1  kc  Collins  filters  with  it  and 
there  was  no  noticeable  difference. 

To  put  the  KWM-1  on  40  meters  it  is  neces- 
sary to  extend  the  range  of  the  four  exciter 
tune  coils.  Since  they  are  designed  to  tune 
from  10  meters  to  20  meters  by  increasing  the 


*  Trom    R,    E,    Woods    Electronics,   2164    North    Parkway 
Drive,  El  Monte,  Calif,  for  $4.95  plus  tax  and  postage 


Fig,    1 


Fig.    2 
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KlrfG  0F  TRADeRs 


•^ 


TERRY 
W90IA 


GO  TO  6  and  2  METERS  with  CLEGG! 

We'll  make  it  EASY... because  we  want  to  become  the 
biggest  CLEGG  dealer  in  the  entire  country .  . .  therefore 

WE'RE  TRADING  WILD! 


We  pay  shipping  charges  when  you  order 
Clegg  equipment  without  a  trade-in, 


$5  DOWN  DELIVERS  ANY  CLEGG  EQUIPMENT  .  .  . 
LOOK  AT  THESE  LOW  MONTHLY  TERMS 

1  Year    2  Years  3  Years 


CLEGG  ZEUS 


Zeus  6  and  2  Meter  Transmitter... S695.00    S63.25    $34.50    $24.91 


•.#.•••• 


Interceptor  6  and  2  Meter  Receiver.  473.00     42.83     23.33     17.91 


•   • 


Clegg '99er  6  Meter  Transceiver..  159.95     14.11       7.70       5.56 


,     <t 


349.95      31.62      17.25      12.45 


Thor  VI  6  Meter  Transceiver 

Available  Soon    DC  Supply  far  Clegg  Thar 


clegg  interceptor        Model  372  Low  Pass  Filter. 


14.95 


CLEGG  THOR  VI 


Here's     Elm,      K9YHE,     Terry's     own      personal     secretory, 
Clegg    Thor    during    her    coffee    break.     She     thinks    that 
Clegg    Thor    is    the    mostest.     Listen    for    her    little    voice 
SIGNAL   on    six    meters.    ...    Or    better   yet,    send    her    on 
type  up. 


using      a 
the     new 

and     BIG 
order    to 


GOOD  NEWS  FOR  SERVICEMEN  18,  M>  and  20  Year*  Old. 
Nor  mull  v  we  <ran  offer  financing  to  persons  31  yours  of  age  or  older. 
However  if  you  are  IB,  ]04  or  20  years  okl  and  In  the  service,  have 
pood  rrcdli  relations  and  can  pay  $0*&  dtiun  ...  we  can  offer  you 
our  financing  plan. 


Order  From 
This  Adl 


fitPl 


Stew*  W9EAN 


Doc  W9HJS 


Pttil  W9DYM/4 


AMATEUR 

ELECTRONIC 

SUPPLY 


MILWAUKEE  8,  WIS. 

3832  West  Lisbon  Ave.  •  Phone  We.  3-3262 

Hours:   Monday   and    Friday,   9   A.M.   to  9   P.M. 
Tuesday,  Wednesday  &  Thursday,  9  A.M.  to  5:30  P.M. 

Saturday,  9  A.M.  to  3  P.M. 


CHICAGO  31,  ILL. 

6450  Milwaukee  Ave*  •  Phone:  Ro.  3-1030 

Hours:  Monday,  Wednesday  &  Thurs.,  12  P.M.  to  9  P.M. 

Tuesday  &    Friday,    12  P  M.    to  5:30  P.M. 

Saturday,  9  A.M.  to  3  P.M. 


ORLANDO,  FLA. 

23  Azalea  Pk.  Shop.  Ctr.  •  Phone  277-8231 

Hours:  Monday,  Tues,,  Thurs,  &  Friday,  1  P.M.  to  9  P.M. 
Wednesday,   1   P.M.  to  5:30  P.M. 
Saturday,   9    A.M.    to   5:00  P.M. 


k  IMPORTANT.  Sefl€|  a|i  Mo1|  0r<jeri  and 
Inquiries  Tot  Terry,  W9DIA  at  our  Milwaukee 
store,  c/o  Department     7 

Get  Our  Quote  Today,  No  Obligation 

Terry:  I   want  to  buy 

have  to  imA^  _  f^H^  your  deal?) 


STAT   ON    THE    AIR    PLAN 

Not  only  will  I  give  you  u  terrific  trade-in  allow- 
ance, but  you  can  keep  your  equipment  until  you 
receipt"    your    shipment. 


Ship  Me:  

1   enclose   $. 


and   will 


pay  balance 
D  3  Years 


□  C.O.D.  □  1  Year  □  2  Years 
(10%  deposit) 
If  ordering  on  terms,  please  fist  f  of  lowing  infor- 
mation on  separate  sheet  and  enclose  with  this 
order:  Nome,  address,  age,  married?  children? 
Employed  by?  Salary?  How  long?  Own  or  Rent 
Home?  To  whom  renting?  or  buying  from?  Wife 
employed?  Own  car?— who  buying  from?  Three 
to  five  credit  references.  The  more  information  you 
give,  the  faster  we  can  approve  your  credit. 


EVEN  IF  YOU'RE  NOT  ORDERING 
TODAY,  SEND  ABOVE  INFORMA- 
TION FOR  ATTRACTIVE  CREDIT  CARD 


NAME 


ADDRESS 
CITY 


STATE 


^  Check  for  latest  reconditioned  bulletin. 


i 
i 
i 
i 
i 


j 


inductance  with  the  slugs,  it  is  possible  to  add 
enough  capacity  to  go  to  40  meters  and  still 
maintain  approximately  the  same  LC  ratio  as 
it  has  on  10  meters* 

The  first  step  in  putting  the  KWM4  on  40 
meters  is  to  check  the  exciter  tune  control 
This  should  peak  the  lowest  frequency  you  use 
on  20  meters  not  lower  than  the  15  calibration. 
If  it  is  lower,  retune  so  it  is  between  15  and 
16  as  follows:  Tune  up  on  20  meters  with  the 
meter  switch  in  PA  grid  and  the  emission 
switch  in  tune.  Turn  the  FIT  on  and  advance 
the  mike  gain  in i til  the  meter  indicates,  Move 
the  exciter  up  a  little  and  repeak  the  4  slugs  as 
indicated  on  the  meter.  Red  nee  or  advance  the 
mike  gain  to  get  indication  but  keep  it  at  a 
minimum.  You  may  have  to  do  this  in  two  or 
more  steps  to  move  it  the  required  amount. 

Now  tune  up  on  10  meters  arid  peak  C62? 
C15,  C27,  and  C37  just  as  you  peaked  the 
slugs  on  20  above.  These  are  the  capacitors  in 


the  cans,  next  to  the  slugs,  accessible  from  the 
top  of  the  chassis,  right  under  the  exciter  tune 
bar.  After  you  get  the  capacitors  peaked  for  10, 
you  go  back  and  repeak  the  slugs  on  20,  You 
repeat  this  process  until  no  additional  improve- 
ment is  apparent  and  20  tunes  high  enough  so 
that  you  have  room  to  tune  40  below  it.  Then 
the  KWM-1  should  be  in  tune  and  tracking  on 
10,  15,  and  20  and  you  are  ready  to  proceed 
with  the  construction. 

The  next  step  is  to  build  switches  for  each 
of  the  exciter  time  coils  using  relay  parts  from 
Guardian  kit  #200-M3,  Cement  pieces  ol  fibre 
board  (approximately  Xii  x  %  inches  with  lA 
inch  hole  in  one  end  to  fit  over  coil  form)  to 
the  coil  form  with  Duco  cement  and  mount 
the  relav  leaves  on  these  so  that  the  contacts 
will  close  when  the  exciter  tune  control  is 
about  14M  Use  ii  inch  Incite  rod  threaded  with 
a  54-20  die  (or  narrower  rod  to  fit  inside  the 
coil  form)    J*  to  7/16  inches  long  above  the 


EXCITER    TUNE     CIRCUITS    * 


HIGH    FREQUENCY    CRYSTAL    OSCILLATOR 


GRID    CIRCUIT 


PLATE   CIRCUIT   OF    THE    RF  AMPLIFIER    OF    THE    RECEIVER  AND   TRANSMITTED 


PLATE    CIRCUIT    OF    THE    TRANSMITTER    DRIVER 


C27 
5-25 


L5 


5? 


68 


7-4^ 


FINAL    AMPLIFIER    * 


LOWER     SIDEBAND    CRYSTAL    * 


C40 
IOOO 


C4 
I0OO 


Changes    and    additions    ore    indicated    by    heavy    lines. 
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slags  to  actuate  the  relay  leaves  and  thus  close 

the  switches,  Adjust  the  length  of  the  rods  and 
the  position  of  the  relay  leaves  so  that  all  four 
switches  close  at  about  the  same  position- 
about  14/2  so  that  they  open  soon  enough  to 
peak  20,  See  Fig.  2  for  more  details. 

Mount  a  7  to  45  mmfel  trimmer  (Centralab 
822BN,  825BN,  or  Erie  TS-E)  in  the  top  of 
each  can  that  goes  over  the  coils  so  that  it  can 
be  timed  with  the  can  in  position.  Be  sure  the 
trimmer  does  not  interfere  with  the  switch 
action  or  short  the  switch  to  ground.  Use  about 
a  #28  insulated  flexible  wire  to  connect  these 
trimmers  in  parallel  with  the  disc  ceramics  to 
be  added.  (See  Fig,  2) 

On  each  coil  solder  in  a  disc  ceramic  of  the 
proper  value  and  wire  in  the  trimmer  so  that 
when  the  switch  is  closed  they  are  in  parallel 
with  the  original  capacitor  in  the  tuned  circuit. 
Add  a  68  mmfd  capacitor  and  the  trimmer 
in  parallel  with  C62  and  CI 74.  Add  a  150 
mmfd  capacitor  and  trimmer  in  parallel  with 
C13  and  CIS.  Similarly  a  82  mmfd  capacitor 
on  C27  and  a  150  mmfd  capacitor  on  C37. 

Get  a  crystal  for  40  meters  and  plug  it  in 
any  socket  of  the  crystal  box  which  you  can 
spare.  The  frequency  of  this  crystal  is  simply 
the  bottom  frequency  of  the  band  you  want 
plus  4  mc  and  divided  by  2.  For  instance,  if 
you  want  7200  kc  for  40  phone,  then  by  simple 
math  (7200  +  4000)  -s-  2  =  11200  kc  -=-  2 '  = 
5600  kc  (.01%  xtal  into  32  mmfd  input).  If 
you  have  followed  all  steps  so  far,  you  should 
hear  40  meters  when  you  use  the  crystal  and 
peak  the  exciter  tune  between  14  and  15, 
although  nothing  has  been  tuned  up  yet. 

The  next  step  is  to  convert  the  final  to  tune 
40  meters.  Install  a  rotary  ceramic  switch  with 
at  least  2  poles  in  the  front  wall  of  the  high 
voltage  compartment.  Connect  one  end  of  a 
100  mmfd  mica  condenser  to  the  hot  end  of 
C42  and  the  other  end  to  the  ceramic  switch. 


Lift  C43  and  C44  from  ground  and  connect 
the  ground  end  to  the  switch  by  taking  them 
off  the  divider  wall  and  mounting  them  on  a 
#14  to  #18  wire  connected  from  the  juncture 
of  Lll  &  LI 2  to  the  switch.  Let  the  ceramic 
parts  of  C43  and  C44  rest  against  the  wall  for 
support*  Finally  connect  a  470  mmfd  silver 
mica  capacitor  from  the  output  end  of  L12 
to  the  switch.  See  schematic  for  switch  con- 
nections. By  drilling  an  1/32  inch  hole  in  the 
switch  knob  and  using  a  piece  of  bent  piano 
wire  out  through  the  side  cabinet  holes,  you 
can  actuate  the  switch  without  opening  the 
cabinet  (see  Fig-  3).  If  you  desire,  you  can 
align  the  switch  with  the  anti-vox  control  and 
use  a  shaft  through  this  hole  to  control  the 
final  switch.  If  this  is  done,  put  the  anti-vox 
pot  on  a  dual  coaxial  pot  with  the  vox  gain 
and  you  still  haven't  drilled  a  hole  in  the  cab- 
inet 

This  completes  the  conversion  and  all  that 
remains  to  be  done  is  the  tuning-  Set  the  ex- 
citer tune  control  about  half  way  between  the 
stop  and  where  the  switches  open .  Get  a  strong 
signal  on  40  meters  from  a  signal  generator  or 
the  calibrate  position  of  another  transmitter 
and  peak  the  trimmers  on  the  front  three  ex- 
citer cans,  (Note:  cans  must  be  in  position 
over  coils).  Now,  with  the  meter  in  grid  posi- 
tion, quickly  set  the  fourth  trimmer  approxi- 
mately in  tune  the  same  way  you  did  for  tun- 
ing in  the  beginning.  Next  set  the  PA  tune  to 
0  and  dip  the  final  with  the  PA  load  control* 
Finally,  peak  the  four  trimmers  with  the  meter 
in  grid  as  described  before  and  the  job  is  done. 

The  final  has  been  changed  from  a  pi  L  to 
a  pi  network  on  40  meters  only  so  the  two  coils 
are  in  series  and  it  is  only  necessary  to  tune 
the  load  control  on  40  meters. 

Your  KWM-1  will  work  exactly  as  it  always 
has,  but  when  you  switch  to  the  40  meter 
crystal  and  peak  the  exciter  tune  between  14 
and  15,  you  will  hear  40  meters  on  the  receiver 
just  like  you  hear  10,  15,  &  20.  Throw  the 
switch  vou  have  installed  on  the  final  and 
tune  up  by  tuning  for  a  dip  with  the  load  con- 
trol (the  final  tune  is  at  zero)  and  you  are 
ready  to  operate  on  40  meters.     ■  .  .  K6GHU 


BIBLIOGRAPHY 

KWM-1  on  80  &  40  Meters,  Burt  Wilcox  W6FGC,  West- 
ern Ertdio  Amateur,  Jan.   31,    1959,  page  8, 

75  Meters  with  a  KWM-1,  John  Englcstcd  W1VLN,  QST, 
May   1959,  page  22. 
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LOS  ANGELES  GOT  THE  BROOKLYN  DODGERS  BUT  BROOKLYN  GOT  RADIO  HAM  SHACK 


nny 


NEW  EQUIPMENT  built  by  a  well  known  Manufacturer  for  railroad  communications.  This 
equipment  is  lightweight  but  rugged.  Can  be  used  OS  straight  fixed  frequency  FM  or  converted 
to  2  Meter  Ham  Band,  This  is  QUALITY  EQUIPMENT  (not  military  surplus)  at  ridiculously 
low  prices  *  ,  .  Set  of  three  units  $70,00 


FM  TRANSMITTER 

Frequency:  152*165  rnc  FM 
( Easily  converted  to  AM ) 
P.P-  6146  output  driven  by 
2E26,  5763  multiplier.  Easily 
converted  to  2  meters.  Will  run 
up  to  90  watts.  Final  and  mul- 
tiplier lines  silverplated  for  high 
efficiency.  Requires  power  sup- 
ply and  will  run  FM  as  it 
stands  or  AM  with  additional 
modulation  can  be  taken  off 
many  low  frequency  transmit- 
ters. 52  ohm  output.  Complete 
with  all  9  tubes  and  diagram, 
less  crystals  and  power  supply. 
9"   H  x  9"   W   x    16"   D, 

Wgt:   12  lbs,  Orig,  carton  $24.95 


FM  RECEIVER 

152174  MC,  DUAL  CONVERSION 

Selectivity:   6  db  @  17  KC 

Sensitivity :    1    micro   volt   or  less   for 
12   db    s/n   ratio. 

Freq,   Stab:   +0015%  from —30 e  to 

+  70*  C 

LF.  Frequencies:  9.5  Mc  &  4S5  KC 
6AK5       RF  Amplifier 
6AK5       High  Freq.  Mixer 
6BA6       High  IF  Amplifier 
6AU6        Low  Freq.  Oscillator 
6AU6       Low  Frequency  Mixer 
6AU6        1st  Low  IF  Amplifier 
6AU8       2nd  Low  IF  Amplifier 
6AU6       First  Limiter 
6AU6       Second  Limiter 
6ALS       Discriminator  Diode 
12AX7     Squelch  Sc  Audio  Ampl. 
12AT7      Noise  &  Audio  AmpL 
*.V'  Ml     Audio  Output  AmpL 
12AT7      Hi^h  Freq,  Oscillator 

Complete    with     tubes    and    diagram, 

less  crystals  and  power  supply. 

9"  H  x  9"  W  x  16"  D, 

Wgt:    14.5   lbs.    Orig.   carton     $29.95 


ARC-1  TRANSCEIVER  (AM).  10 
xtal  controlled  channels  &  guard 
channd,  Freq.  range:  100-156  Mc. 
Power  rcq'd:  28v  DC  @  10  Amps 
or  1  iiild  your  own  AC  supply. 
Complete  with  tubes  &  dynamotor, 
less    ml-     '  "   ;d    Condition  .  .$29.95 


-3,  8  xtal  controlled  channels. 
Freq,  range:  100-156  Mc.  Sepa- 
rate transmitter  and  receiver. 
Build  your  own  power  supply. 
Many  xlent  conversions  have  been 
printed.  Complete  with  tubes,  less 
xtals.  Excellent  Condition. 
RECEIVER  J  19.95 

TRANSMITTER  $19.95 


SCft*522.  4  xtal  controlled  channels. 
Freq,  range:  100-156  Mc.  Can  be 
used  as  a  single  unit  or  separate 
transmitter  &  receiver.  An  old 
stand-by  that  lias  been  well  writ- 
ten  up.  Many  conversions  avail- 
able. Good  condition. 
RECEIVER  $12.95 

TRANSMITTER  $  9,95 

COMPLETE  W    RELAY 
RACK      $24.50 

EE-S9   PHONE  PATCH.  We  can  now 

supply  the  KE  89  chassis  which 
contains  a  hybrid  coil  &  makes  a 
beautiful  phone  patch.  Complete 
instructions  furnished.  New  Con- 
dition   $1,75 

COAX  CONNECTORS 
PL-259A   Male  $.39 
SO  -239      FemaJ  .39 
M-359         Angle  .59 
10  for  $3  may  be  assort ed 

ARC-5  TRANSMITTERS 

For    your    SSB    Rig,    complete    with 
tubes.  Used,  exc.  condition, 


FREQUENCY 

500   Kc — 800 
2.1    Mc— 3.0 
3.0  Mc— 4.0 
4.0  Mc— 5.3 
5,3   Me— 7,0 


Ke 

Mr 
Mc 

Mc 
Mi 


PRICE  EACH 

$14.95 
4,95 
7.9$ 
4,95 
4.95 


BC-133  RECEIVER.  108.3-110.3  Mc 
AM  6  xtal  controlled  preset  chan- 
nels. Contains  a  90  eye  and  a  150 
eye  filter.  Can  be  converted  for 
aircraft  monitoring  or  to  receive 
signals  from  U.  S.  Space  Satel- 
lites on  108  Mc.  Complete  w/10 
tubes.     Good     Condition  $5.45 

MOBILE  POWER  SUPPLY 

Input:  12  VDC 

Output:  400  VDC  @   ISO  MA  & 

220  VDC  @   100  MA 

Completely      filtered      for     ripple     & 

noise-     7"    H    x     14"    W     x    8"    D. 

Wght:    28   lbs.    New $12,95 

UNIVERSITY  MODEL  MM -2 
SPEAKER 
Completely      waterproofed      (actually 
sub  mergence- proof)    speaker.    6"  dia-, 
16  ohm  voice  coil,  15  watts.   Double- 
re-entrant   type   with   a   built-in,   her- 
metically   scaled,    permanent -magnet, 
dynamic  driver  unit,   Freq.  response: 
300-6000    cps.     Wonderful    for    boats 
or  any  outdoor  use,   Regular  price  is 
$43,50. 
New  in  original  carton $17.50 

TS-153/AP  FIELD  STRENGTH  ME- 
TER, Designed  to  indicate  the 
relative  field  strength  &  freqs  of 
the  radiation  of  transmitters  op- 
erating within  the  range  of  62  to 
72.5  Mcs.  May  also  be  used  to 
indicate  modulation  of  the  carrier. 
All  controls  are  on  front  panel, 
housed  in  a  metal  portable  carry- 
ing case.  Operated  on  2  67 % v 
batt.  &  4  l*/iv  A  celis.  Equipped 
w/ telescopic  antenna.  (Batteries 
not  supplied). 
New    .  $12.50 

BC-6S4    FM    XMITTER.     10    channel 
xtal       controlled      30       n       output. 
Freq  :  27-38,9  Mc  FM,  Less  xtals, 
dyuamotor.    W^lit :    35    lbs. 
Brand   New  with   Tubes    .      $17.50 
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POWER  SUPPLY 

Matching-  unit  for  X  in  utter/ Receiver 
Built  to  operate  the  transmitter  and 
receiver  described  at  left.  Uses  West- 
inghouse  "Fosterite**  sealed,  Hvper* 
sil  core  power  transformer  and  cnoke. 
Uses  2  5R4GY  tubes  and  2  selenium 
rectifiers.  Supplies  the  following 
voltages : 

U7vt  50-70  Cyc. 

330v    DC  @  250  Ma. 

280v    DC  @  125  Ma. 
— 2(Sv    DC  @     10  Ma. 
— 6.3v    DC  @      -7  Ma. 
6\5v    AC  @     10  Amp 
9"  H  x  9"  W  x  16"  D. 
Wprt:    25   lbs.    Oris,    carton       $19.95 

POWER  TRANSFORMER 

Supplies  all  voltages  in  above  power 

supply ,  ,  .  ,  $5.95 

Swinging     choke      (used      in     above 

power  supply) 

2.5  Hy  @  38«t  Ma. 

8.0  Hy  @     25  Ma $2.95 


FE-12G     MOBILE     POWER    SUPPLY. 

See  article  June  1963  "73."  250v 
g  100  Ma  with  12v  DC  input, 
Excellent   Condition  .    $4.75 

SONOBUOY  TRANSMITTER 

Dropped  from  airplane  by  parachute 
into  water,  picks  up  sound  h\ 
hydrophone.  Transmits  MCW  at 
fixed  freq.  70-90  M<  Battery  op- 
erated. Complete  w/ parachute,  hy- 
drophone, 5  lubes,  40"  whip  an- 
tenna. Less  batteries. 
New  $7.95 

30Ov  DC  POWER  SUPPLY  ±1V 
ELECTRONICALLY  REGULATED 
Standard     19"    panel     rack.     Uses     2 
6B4G,   2    5U4G,   2   6SL7,    2   VR150 
tubes.    Extra:    6.3v   AC    @    3A.    19" 
W  x  1SJ5"  D  x  $H"   1L   Wght:   75 
Lbs* 
Good    Condition    <  .  .  ,  _ ,   $27.50 


12  or  24v  DC — 2  AMP 
GERMANIUM  RECTIFIER  POWER 

SUPPLY 

Input;  I15v  AC-60  cyc,  Output:  12 
or  24v  DC  %  2  Amps.  5"  x  6"  x 
&yi".  W^t:  7  Lbs.  lli-capacitance 
filtered.    New $18.95 

12v  DC — 1  Amp 
SILICON  POWER  SUPPLY 

2  silicon  rectifiers  ingeniously  mount- 
ed    in     transformer.     Operates     from 

U5v    AC.    NEW  $4.95 

Same  as  above,  supplies  6v  DC  & 
I    Amp.    NEW  ...   $3.95 

1000KC     Crystal     in      Octal     Hold- 

V^  ■      *■■**__...  *■■■■■■■,■  mf  J  m  7  v 


33. FOOT  WHIP 

An  1  iiina    sections  heavy    duly    copper 

plate  y  sections  machined  to  tit  one 

into    the    other.    Extends    to    33f+    Per 
section  98c      10  Ffct  $8*50 


RADIO  HAM  SHACK 


Terms:  Prices  F.O.B.  Bklyn,  NY 
(NYC  order*  add  4%  Sales  Tax) 
25%      Deposit     on     COD.     orders. 

P~  ject  to  chang  it  noti< 


1187  FLATBUSH  AVENUE 

BROOKLYN  26,  NEW  YORK 

Phone:  BU  4-1155 


Send  QSL  for  our  Display 

Board,   tube  and 

catalog  lilting 


Your  personal  at- 
tention is  a  "must" 
at  WRL.  Our  18  hams 
are  at  your  service 
day  or  nite.  Write, 
phone,  or  wire. 


Leo  l»  Meyerson,   WpCFQ 


Postpaid! 

$15" 


II 


MULTI-PAK"    PSA-e3 


MK.II 

WVG 


Universal  AC  P. S.  Sili- 
con rectifiers-  Dual  HV 
600V/300V  &  300Ma, 
2 10W.  Max.  Bias  0-90 
VAC.  Also  available 
customized  for  Swan, 
G76,     etc.    Wt.     15    lbs. 


> 


*24«  Kit 

Wired  $39.95. 


ANTENNA  TUNNER 


Mini -Matcher  MM- TOO 
100  watt  Kit.  Matches 
end.  fed  wires  %  wave 
or  multiplies  to  50-75 
ohm  coax.  Xmttr*  output* 
Steel  case,  4x5x4",  150 
watts  SB,  100CW,  75  AM- 
V.'t.   3  lbs. 


TECH-CEIVER  6A 

6  Meter  Tronscei  ver- Mobi  fe— Fixed — 

Compact.  Size;  5"Hr914"Wl6"D-  5W. 

input  with  8Mc  xtals,  PTT.  Rec.  VJuv,  r« 

tunes  49-54  Mc,  AVC,  AML,  stable,  ?J"y 

selective,    speaker.   Wt,   9   Lbs.   Less  P.S.   Kit  $39.93 


PREAMPLIFIER  DB-68 

Wired  Preselector  -  6-80  Meters.  6 
triode  tube  sections  for  average  24DB 
gain.  Tunable,  built-in  1 1 5VAC  P.S.# 
coax  or  twin  lead:,  illuminated  dial. 
6?ix6- 5/8x7^"-  Sh-  wt,  10  lbs,  i  yr. 
parts  warranty.  WRL  Import.  $*IQ95 


$10« 


All  Band  Vertical  -Self  supporting.  Tunes  to 
any  amateur  band  10  through  80  meters*  De- 
signed to  be  fed  with  52  ohm  coaxial  cable* 
Maximum  power  1KW  AM,  2KW  PEP,  Overall 
height     IB    ft-        *Postpaid  (Continental  USA) 


—  1 
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WORLD    RADIO   LABORATORIES,    Inc. 
3415  W.  B'dway   -    Council  Bluffs,  U. 


WRITE  FOR  OUR  FREE  FLYER  &  LIST  OF 
OVER  1,000  PIECES  OF  QUALITY  RECON- 
DITIONED   EQUIPMENT  -  TERMS  -  TRADES 


Leo,  sell  me  direct  □  Desk  it  U  Q  Multiplier  □  On- The 
-Air  Box  D  Multi-Pak  P.S,  D  Tech-Ceiver  6A  D  Add 
to  my  Charg-A-Plan  D  Check  enclosed  D  Additional 
information  on, ,  FOB  WRL  C  T2 


Name 


Call 


Address, 


I    City- 


State 


65  foot 


80  Meter 


Joe  Goode  W6LVT 
918  N.  Mabury  St. 
Santo   Ana,   Calif, 


Dipole 


With  the  rash  of  new  SSB  multi-band  trans- 
ceivers hitting  the  market  these  days,  more  and 
more  amateurs  will  be  presented  with  the 
problem  of  installing  80  meter  antennas.  Those 
of  us  who  live  in  houses  located  on  small  lots 
have  a  problem.  The  following  is  one  solution. 

There  is  nothing  new  about  inserting  an 
inductance  in  series  with  an  antenna  to  shorten 
the  mechanical  length,  or  connecting  two  or 
more  dipoles  to  one  coax  feed  line.  However, 
finding  descriptive  information  for  the  con- 
struction of  such  antennas  is  difficult. 

Those  amateurs  who  have  a  40  meter  dipole 
antenna  but  lack  space  for  a  full  length  75 
meter  dipole  can,  for  $3,50,  put  up  a  75  meter 
antenna  using  the  same  space,  same  supports 


and  feed  line  as  the  40  meter  antenna*  The 
only  expense  is  the  purchase  of  two  loading 
coils  and  necessary  antenna  wire  and  insulators. 

As  to  the  results  of  this  antenna,  the  follow- 
ing can  be  said  «  *  .  when  compared  to  a  23 
foot  vertical  with  a  bottom  loading  coil,  there 
is  a  radical  improvement  on  75  meters.  During 
a  30  minute  period  the  other  evening,  contacts 
were  made  in  Texas,  Georgia,  Hawaii  and 
Oregon.  Signal  strength  was  9  or  above  with 
the  exception  of  Hawaii* 

The  construction  of  the  antenna  is  illus- 
trated in  Fig.  2.  The  loading  coils  are  located 
20  feet  from  the  feed  line.  The  high  current 
portion  of  the  antenna  takes  place  in  this  first 
20  feet,  allowing  the  use  of  number  18  wire  in 
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FIGURE    2 

40  Meter 


75  Meter 

FIGURE    3 

the  loading  coils-  12  feet  of  wire  connects  to 
the  other  end  of  the  loading  coils. 

The  loading  coils  are  B  &  W  type  3023. 
Turns  are  removed  to  tune  the  antenna  to  the 
desired  frequency.  Refer  to  Fig.  1  for  correct 
number  of  turns. 

Plastic  strips  34  x  4  inches  were  cemented  to 
the  coil  forms.  Holes  were  drilled  in  either 
end  of  the  strips,  6-32  screws  were  used  to 
connect  the  antenna  to  the  strips  and  either 
end  of  the  coils.  The  plastic  strips  act  as 
strain  insulators  as  well  as  supports  for  the 
coils,  Discarded  toothbrushes  will  yield  enough 
plastic  strip  for  your  installation. 

Plastic  sandwich  bags  were  slipped  over  the 
loading  coils  for  protection  from  snow,  ice, 
rain,  dirt  and  birds.  (Southern  California  in- 
stallations delete  words  snow,  ice  and  rain.) 

Fig*  3  shows  installation  of  the  antenna  to 
an  existing  40  meter  dipole,  using  the  same 
coax.  Strain  insulators  are  connected  to  either 
end  of  the  75  meter  antenna.  The  ends  of  the 
75  meter  antenna  are  tied  to  the  40  meter 
antenna  supports.  The  spacing  between  the 
40  and  75  meter  antennas  is  not  critical  as 
long  as  they  do  not  touch  each  other. 

Fig.  1  charts  VSWR  characteristics  vs 
frequency.  Number  of  turns  pertain  to  each 
coil  LI  and  L2. 

Check  out  procedure  for  the  antenna  after 
installation  is  as  follows.  Assuming  that  the 
75  meter  phone  band  has  been  selected  and 
the  loading  coils  have  been  adjusted  to  45 
turns,  load  the  transmitter  to  the  antenna. 
Change  the  frequency  for  minimum   VSWR. 


Let's  assume  this  takes  place  at  3950  kcs.  The 
clotted  curve  on  Fig.  1  indicates  such  a  con- 
dition. 

To  cover  the  phone  band  with  a  minimum  of 
VSWR,  it  is  desirable  to  have  the  resonant 
point  at  approximately  3900  kcs.  To  accom- 
plish this  it  was  only  necessary  to  increase  the 
length  of  one  end  of  the  antenna  by  3  inches. 

During  the  process  of  adjusting  the  antenna, 
each  end  of  the  antenna  should  be  varied  bv 
the  same  amount  if  the  adjustment  requires 
more  than  6  inches. 

The  12  foot  section  of  the  antenna  should  be 
cut  to  13  feet.  The  extra  foot  of  length  can 
then  be  twisted  back  over  the  12  foot  section. 
This  will  leave  approximately  one  foot  of  wire 
that  can  be  used  for  adjustment  without  splic- 
ing. 

The  exact  length  will  be  dependent  on  the 
installation.  Surrounding  objects  will  cause 
the  end  loading  to  vary.  The  added  one  foot  of 
length  should  be  adequate  to  compensate  for 
these  variations. 

A  VSWR  indicator  is  desirable  to  make 
these  adjustments.  If  one  is  not  available,  the 
transmitter  will  suffice.  Vary  the  frequency  of 
the  transmitter  until  the  maximum  antenna 
load  is  determined.  This  will  be  the  point  of 
minimum   VSWR. 

.    .   .   W6LVT 


FOREIGN   SUBSCRIPTIONS 

The  foreign  subscription  rate  to  73  is  $4.00  U.  S.  per 
year,  however  we  will  accept  cash  or  checks  in  foreign 
funds  at  the  following  rates: 


Canada 

$3.75 

Germany 

16  DM 

Mexico 

$44 

Hong   Kong 

$23 

Austria 

115  sh 

Italy 

2500  Lx 

Australia 

36/ 

Netherlands 

14.50  Fl 

Belgium 

200   BF 

Norway 

29  NKr 

Denmark 

27,60    DKr 

Portugal 

1150  Es 

England 

28/6 

Spain 

200  Ptas 

Finland 

14.2  FM 

Sweden 

20.80  SKr 

France 

20    NF 

Switzerland 

17.50  SFr 

5-7-9 

You  say  you're  a  contester  and  don't  know 
when  the  Goose  Bay  QSO  Party  or  the  PACC 

CW  Contest  is?  Solve  this  problem  by  sub- 
scribing to  5  7  9,  the  only  magazine  devoted 
strictly  to  the  fine  art  of  contesting.  5  7  9  pub- 
lishes monthly  listings  and  complete  rules  of 
all  contests  from  small  local  QSO  parties  to 
monstrous  DX  contests.  It  also  includes  the 
earliest  listings  of  high  claimed  scores  and  final 
results,  reaching  you  only  a  week  after  the 
latest  information  is  received,  And  cheap,  too, 
only  $2.00  per  year.  Send  check,  money  order, 
or  a  roll  of  nickles  to  5  7  9  Magazine,  Peter- 
borough, New  Hampshire. 
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W8HHS  "Doug"  (Proj.  Eng.),  W8EEF  "Norm"  (Prod.  Eng.)  and 

K8IUV,  "Jack"  (Assembly  Foreman) 

RESONANT  CAVITY  TVI  FILTERS 

by  Comaire 

A   DIVISION   OF   MORWELD 
STEEL  PRODUCTS  CORP. 


TVI?  IMAGE  PROBLEMS  WITH 
RECEIVING?  VHF-SSB  SUM  AND 
DIFFERENCE  PROBLEMS? 


J 


CF-6      $19.75    Amateur    Net 


Now,  for  the  first  time,  a  highly  effective  6 
meter  TV)  filter!  The  CF-6  surpasses  all  other 
types  currently  available.  At  least  50  DB.  at- 
tenuation of  all  energies  ABOVE  and  BELOW 
the  carrier  frequency.  (Low  pass  filters  can  at- 
tenuate only  the  harmonic  energy  ABOVE  the 
operating  frequency.)  The  CF-6  also  removes 
energy  generated  in  the  exciter  stages  of  the 
VHF  transmitter.  (This  low  level  energy  causes 
many  stubborn  cases  of  TVI  which  cannot  be 
cured  with  conventional  filters.) 
The  CF-6  is  a  well  engineered.  Re-entrant,  re- 
sonant cavity  device  with  a  very  HIGH  "Q."  At 
least  50  decibels  of  rejection  are  offered  to  all 
energies  outside  the  6  meter  band.  Installation 
is  simple.  Top  quality  components  are  used 
throughout.  Silver  plated  resonant  lines  are 
used  for  optimum  efficiency.  Insertion  loss  is 
minimal.  (Less  than  1  DB} 


-•mfimrir'jiHr  v .nyf***""^— 


CF-2      $15-75    Amateur   Net 
Size:    12  x  2!/4  x  ZlA    Inches 

Sortie  as  CF-6  but  for  144mc.  Use. 

WRITE  FOR  FREE  DESCRIPTIVE  LITERATURE 
ON  THESE  AND  OTHER  TOP  QUALITY 
COMAIRE   VHF   PRODUCTS. 


VHF  MATCHBOX!! 

W/SWR    BRIDGE 

USSH2  LINE  MATCHER 
49-56  mc,     143-149  me. 
Sizes:  1¥&  x  6Ve  *  7  inches 
0-500  W  Rating  Shipping  Weight  8  lbs. 
Color:  Gray  and  Off  White 
Price:  $59.75  Amateur  Net 
F.O.B.  Ellsworth,  Michigan  or  through  distributor 


r~OM/=!//?E  HOME  OF  VHF  PROGRESS 

Box   126  — Ellsworth,  Michigan 

PRICES  SUBJECT  TO  CHANGE 

EFFICIENCY  MEANS  DX  SUCCESS-GO  COMAIRE  TODAY!! 

WILL  MATCH  "COAX  TO  COAX"  OR  "COAX  TO  BALANCED  LINES." 


Th 


e 


Drak 


e 


1B 


Floyd   O'Kelly   W5VOH 
418    East   Hickory 
Midland,  Texas 


Photo  1 , — A  top  view  of  the  receiver,  Note 
that  a  bead  of  solder  extends  the  full  length 
of  the  sideband  selection  box, 


The  Drake  1-A  receiver  is  an  excellent  ham 
band  receiver  that  was  designed  primarily 
for  single  sideband  reception,  CW  is  also  re- 
ceived with  ease,  but  AM  reception  leaves 
something  to  be  desired.  It  is  true  that  AM 
can  be  received  by  the  exalted  carrier  method, 
but  if  the  AM  station  is  not  stable,  FM*s  or  if 
several  AM  stations  in  a  QSO  are  not  exactly 
zero  beat— which  is  more  the  rule  than  the 
exception— it  soon  becomes  desirable  to  have 
available  a  detector  more  suitable  for  AM, 

This  is  easily  accomplished  in  the  Drake  1-A 
and  the  price  is  probably  within  the  reach  of 
every  Drake  1-A  owner— 720.  The  big  fear  of 
drilling  a  hole  in  the  panel  or  cabinet  is  un- 
founded for  this  modification  as  the  switching 
from  AM  to  CW-SSB  reception  has  been 
resolved  by  doubling  up  on  one  of  the  existing 


Give  "him"  the 
All-season 


INCOMPARABLE 


GREATEST  VALUES  EVER  OFFERED 


The  design,  craftsmanship  and 
technical  excellence  of  Tel  rex  — 

"Beamed-Power" 

"  Bala  need-Pattern"  Rotaries 


Arrays  priced  to  every  budget: 

Arrays  for  3  4-2-6-10-15. 
20-40  meters  from  $5.95  to 
$99900  — catalog  on  request. 


have  made  them  the  standard  of 
comparison  throughout  the  world! 
Every  Telrex  antenna  model  is 
engineered,  precision  machined, 
tuned  and  matched,  then  calibrated 
for  easy  and  correct  assembly  at 
your  site  for  repetition  of  our 
specifications  without  'cut  and 

try1  and  endless  experimentation. 

Communication  and  TV  Antennas 


f #?y  LABORATORIES 

ASBURY  PARK  25,  NEW  JERSEY,   USA. 
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EVERYTHING  IN  AMATEUR  ELECTRONICS  FROM  NEWARK 

COLLINS  •  HALLICRAFTERS  •  NATIONAL  •  HAMMARLUND  •  CLEGG  •  DRAKE 

and  every  other  major  line  of  Amateur-Citizens  Band  equipment  and  parts 


Hallicrafters  SIM 60 


Drake  TR-3 


FREE!  Send  for  the  World's  Largest  Electronic  Catalog-628  Pages 


our  43rd  year 

•  Complete  Stocks 
•  Lowest  Prices 

•  Best  trade-in  Allowances 

•  Fastest  Service 

Write— Call  or  visit  our 
Ham  Shack  for  personal 
friendly  service. 
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NEWARK  ELECTRONICS  CORPORATION        DEPT.   73 
223  W.  MADISON  ST.  •  CHICAGO,  ILLINOIS  60606 

□  Send  FREE  628  page  1964  Catalog 

□  Send  Current  Used  Equipment  Listings 

Name 

Address 


City. 


State 


Code. 
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panel  switches— the  antenna  trim  control.  Some 
of  the  Inter  model  1-A  Drakes  have  already 
doubled  up  on  tin's  control  and  use  it  to 
switch  in  the  crystal  calibrator.  This  will  not, 
however,  alter  the  SSB  to  AM  conversion  ex- 
cept that  the  antenna  trim  control  will  have  a 
triple  function. 

The  antenna  trim  shaft  is  removed  from  the 
antenna  trim  condenser  and  a  quarter  inch 
shaft  coupler  is  slipped  onto  the  fibre  rod.  The 
shaft  is  then  reunited  with  the  trim  condenser 
and  the  quarter  inch  shaft  coupler  is  moved 
up  the  shaft  to  a  location  about  three  inches 
from  the  front  panel.  (The  exact  position  will 
be  determined  later.) 

A  bracket  should  be  made  from  a  heavy 
copper  strip  and  bent  as  shown  in  Figure  L 
The  <cTop  Lip"  was  tinned  with  solder  on  the 
bottom  side  to  expedite  easier  soldering  later. 
A  small  double  pole  double  throw  slide  switch 
was  mounted  on  the  bracket  as  outlined  in 
Figure  1  and  the  photo.  (It  is  advisable  to 
wire  the  switch  before  mounting  the  bracket.) 

The  bracket  is  bolted  to  the  chassis  with  an 
existing  lug  that  is  used  to  tie  down  one  of  the 
IF  cans.  The  other  end  is  soldered  to  the 
sideband  selection  box  that  contains  T4.  (See 
Photo.)    Do    not    solder,    however,    until    the 


Lowing  steps  have  been  completed: 
Insert  a  half -inch  long  bolt  into  one  of 
the  tapped  holes  in  the  shaft  coupler.  Move 
the  shaft  coupler  until  the  half-inch  bolt  is 
centered  over  the  slide  switch.  Tighten  the 
bolt  and  the  shaft  coupler's  set  screw  to  the  an- 
tenna trim  shaft.  Move  the  copper  mounting 


Swilch   Hole  (7/l6'01 


1"  Wid*   Coppir   Strip 
16   Oz.  (0.033") 

FIGURE       I 


Fig.  1. — A  template  of  the  copper  bracket 
constructed  to  place  the  DPDT  SSB -AM 
switch  near  the  antenna  trim  control  shaft. 
Copper  was  used  because  of  its  availability 
and  ease  of  soldering. 
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Photo  2. — A  side  view  of  the  conversion 
showing  the  position  of  the  switch,  shaft 
coupler  and  mounting  bracket. 

bracket  until  the  bolt  in  the  shaft  coupler  will 
slide  the  switch  in  both  directions  by  rotating 
the  antenna  trim  shaft  approximately  330  de- 
grees* Solder  the  copper  bracket  firmly  to  the 
side  band  selection  box.  This  completes  the  me- 
chanical portion  of  the  conversion. 

The  wiring  is  very  simple  and  straight  for- 
ward, particularly  if  the  switch  was  prewired 
before  mounting.  The  use  of  shielded  wire  is 
recommended,  but  care  should  be  exercised  if 
the  non-insulated  type  is  used  to  avoid  short- 
ing  out  some  portion  of  the  receiver.  The  ,005 


coupling  condenser  used  had  sufikiently  long 
leads  to  reach  from  the  switch  to  the  AGC  ter- 
minal board,  as  shown  in  the  photo.  However, 
another  Drake  1-A  (judging  from  the  serial 
number  a  much  earlier  production  model  than 
the  one  used  in  the  photo)  did  not  have  the  ter- 
minal board  and  it  was  necessary  to  add  an 
extension  to  the  coupling  condenser  to  reach 
the  6I3F6  tube  socket.  The  270K  ohm  bias 
resistor  was  mounted  on  the  slide  switch— this 
should  be  done  before  mounting  the  bracket. 

A  shielded  wire  is  used  in  the  Drake  1-A  to 
connect  the  grid  of  V8  to  the  cathode  of  V-10 
(see  schematic  for  detail).  Disconnect  the 
shielded  wire  from  V-10  and  it  should  be  long 
enough  to  reach  the  new  switch.  A  new  length 
of  shielded  wire  is  used  to  connect  the  switch 
to  the  cathode  of  V-10,  This  completes  the 
wiring  and  the  conversion,  so  turn  on  the  re- 
ceiver and  check  for  proper  operation  before 
replacing  it  in  the  cabinet. 

The  AM-SSB  switch  performs  two  functions 
when  switching  from  sideband  to  AM— it  re- 
moves the  first  audio  amplifier  from  the  prod- 
uct detector  and  switches  it  to  the  AM 
detector  (combination  AM  detector  and  AGC 
rectifier),  and  it  stops  the  BFO  from  oscillating 
by  grounding  the  feedback. 

The  new  Drake  1-B  receiver  will  perform 
on  sideband  and  CW  as  before,  except,  of 
course,  the  new  SSB-AM  switch  should  be  in 
the  SSB  position.  AM  is  received  by  rotating 
the  antenna  trim  control  until  the  slide  switch 
is  moved  to  the  AM  position.  The  sideband  se- 
lection control  may  be  placed  in  either  the 
upper  or  lower  sideband  position.  The  choice 
can  be  determined  by  the  QRM  and  optimum 
voice  quality. 


V9 
6BF"6 

AVC   Amp,  Reel 
B  + 


V8 
I2AU7 


VIO 
I2AU7 


^ 


FIGURE      2 


Fig.    2r — A  schematic  of  the  converted  por- 
tion of  the  receiver.  Only  the  new  conversion 
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I  am  sure  that  if  you  own  a  Drake  1-A 
receiver  and  have  the  occasion  to  contact  AM 
stations,  you  will  find  this  conversion  worth- 
while, but  prepare  yourself  for  a  shock.  The 
excellent  bandpass  qualities  that  are  so  notice- 
able on  sideband  will  also  be  present  in  the 
AM  position.  It's  damn  sharp— the  stations  are 
either  rocking  the  speaker  or  absent.  However, 
in  the  crowded  conditions  of  the  present  day 
bands  this  will  work  to  your  advantage.  The 
conversion  is  simple,  inexpensive,  can  be 
completed  in  less  than  an  hour,  will  not  harm 
the  sideband  receiving  ability,  and  will  in- 
crease the  versatility  of  an  excellent  receiver. 

So,  if  you  are  thinking  of  trading  your 
old  1-A  for  a  newer  model  because  it  does 
not  have  AM  receiving  facilities,  make  this 
conversion  and  announce  with  pride,  **The 
receiver  here  is  a  Drake  1-B."  ...  W5V04 

(W2NSD  from  page  30 > 
if  the  amateurs  do  not  live  up  to  the  rules  in 
12.0  that  we  may  lose  frequencies.  Next  they 
say,  "A  most  significant  trend  has  developed 
in  the  last  few  years  which  has  caused  increas- 
ing concern  to  the  League  as  to  whether  the 
basic  purposes  and  objectives  of  the  amateur 
radio  service  .  -  .  are  being  and  may  continue 
to  be  adequately  achieved/* 

They  then  go  on  to  tell  the  FCC  that  this 
"trend"  has  arisen  because  they  eliminated 
restricted  voice  bands  back  in  1951  and  be- 
cause manufacturers  are  turning  out  too  much 
good  equipment.  The  remainder  of  the  petition 
is  taken  up  with  a  long  list  of  ARRL  Board 
resolutions  and  their  proposed  solution  to  the 
"trend,"  a  turning  back  of  the  clock  to  pre- 
1951. 

Franklv  I  am   incredulous  that  the  ARRL 

m 

Board  and  its  General  Council  would  send 
such  a  petition  to  the  FCC,  Either  they  are  so 
caught  up  in  their  own  arguments  that  they 
fail  to  see  the  obvious  or  else  they  are  so  sure 
that  they  can  jam  this  through  by  the  use  of 
political  pressure  that  they  don't  feel  that  they 
have  to  stoop  to  rational  justification  of  their 
proposals. 

The  ARRL  says  there  is  a  trend,  they  iden* 
tify  its  causes  and  propose  solutions.  But  never 
once  do  they  in  any  way  identify  this  trend* 
And  further,  they  make  no  attempt  whatever 
to  document  that  their  unidentified  trend  does 
in  actuality  exist  outside  of  their  imagination. 
Unless  there  is  some  political  "fix"  in  it  would 
seem  to  me  that  the  ARRL  petition  should  be 
rejected  flatly  and  immediately  by  the  FCC 
until  the  ARRL  is  able  to  present  a  definition 
of  the  trend  which  has  caused  all  this  difficulty 

(Turn  to  page  86) 


THANK  YOU,  73 


Our  thanks  to  73  Magazine  for  a  job 
well  done  in  their  vivid  and  accurate 
review  of  the  new  B  &  W  Model  6100 
Transmitter  in  the  November  issue. 
(Page  84) 

Readers  can  see  the  all  new  Model 
6100  at  their  local  distributors, 

BARKER  &  WILLIAMSON,  Inc. 

BRISTOL,  PENNSYLVANIA 
(215)  STillwell  8-5581 


ALL  BAND  TRAP  ANTENNA  ! 


Reduce*  interference  and 
Noise  on  All  Makes  Short 
Wave  Receivers.  Makes  World 
Wide  Reception  Stronger, 
Clearer  on  All  Bands! 


For  ALL  Amateur  Trans- 
mitters. Guaranteed  for 
500  Watts  Power  for  Pi* 
Net  or  Link  Direct  Feed, 
Light*  Neat.  Weatherproof 


Complete  as  shown  total  length  102  ft.  with  87  tu  of  72  ohm 
balanced  feed  I  inc.  FTi-impact  molded  resonant  traps.  (Wt.  3  nz. 
1*  x  6'  long).  You  Just  tune  to  desired  band  for  beamlike  re- 
sults. Excellent  for  ALL  world-wide  short- wave  receivers  and 
amateur  transmitters.  For  NOVICE  AND  ALL  CLASS  AMA- 
TEURS! NO  EXTRA  TUNERS  OH  GADGETS  NEEDED  1 
Eliminates  5  separate  antennas  with  excellent  performance 
guaranteed*  Use  as  Inverted  V  for  all  band  power  gain,  NO 
HAYWIRE  HOUSE  APPEARANCE!  EASY  INSTALLATION! 
80-40-20-15-10    meter    bands.    Complete    114.95 

40-20-15-10  meter   bands.   54-fL   ant,    (best   for  awl's)    .  ♦.    13.95 

SEND  ONLY  $3,00  (cash,  ck..  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid 
delivery.  Complete  installation  &  technical  instructions  fur- 
nished. Free  information. 

Available  only  from: 
WESTERN     RADIO    —    Dept.     A7-12    — 


Kearney,     Nebraska 


COMING   SOON— ANOTHER   FIRST! 

TRANSTENNA    102A 

COUPLES  TO  FEED  LINE 

PAT,  PNOG. 
U.SA  &  CANADA 

A  preselector  second  to  none  and  a  T-H  switch  beyond  com- 
parison. Hand  HWtU  6  to  80  mtrs.  Through  pos  for  unity  gain 
on  all  freQ. 

FULL    LEGAL    INPUT    *     20    to    30    db    GAIN 

HOW  IT  WORKS 
(see  ad  in  Oct.  issue) 

NO  TVI     •      NO  SUCK  OUT    •  OUTPERFORMS 

REQUEST  LITERATURE  POPULAR   101 

DEALERS   INQUIRIES   INVITED  (See  QST  Jan.  1963) 

_FICHTER    ELECTRONICS  33  Myrtle  Ave. 

Cedar  Grove,  N.J. 
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Noise  Reducer 


Charles   Landahl  W5SOT 

1  21    Barranca  Road 

Los  Alamos,  New  Mexico 


A  noise  reducing  receiving  adaptor  is  de- 
scribed which  takes  advantage  of  the  fact  that 
a  transformer  produces  voltages  of  opposite 
polarity  at  its  output 

In  this  gadget  these  voltages,  be  they  from 
noise  or  signal,  are  rectified  by  crystal  diodes 
and  made  to  appear  across  a  potentiometer 
where  the  combined  voltages  can  be  equal  to 
zero  or  plus  and  minus  some  value  other  than 
zero  between  ground  and  the  arm  of  the  po- 
tentiometer as  it  is  moved  up  or  down  from  its 


center  position.  Through  the  use  of  two  similar 
transformers  separated  by  a  tube  amplifier, 
phase  shifted  combinations  of  the  plus  and 
minus  noise  voltages  can  be  achieved  which 
cancel  out  on  the  potentiometers  at  a  point 
different  froin  CW  signals,  This  feature  alone 
can  significantly  improve  the  ability  of  a  per- 
son to  copy  code  signals  through  strong  power 
line  buzz,  atmospheric  crash  static  and  Loran 
pulse  noise.  The  basic  circuit  is  shown  in 
Fig.  1. 
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THE  CHOICE  OF  VALUE-CONSCIOUS  AMATEURS  THE  WORLD  OVER 


DELUXE  8-TUBE  COMMUNICATIONS  RECEIVER 

MODEL  HE-30 


imported 


$5  MONTHLY 

On  Easy  Pay  Plan 


•  Tunes  550  KCS  to  ?Q  MCS  In  Four  Bands  m  Built-in 
Q-Multiplier  for  Crowded  Phone  Operation  •  Calibrated 
Electrical  Bandspread  •  Suoerheterodyne  Circuit  •  Stable 
Oscillator  and  BFO  tor  Clear  CW  and  SSB  Reception  •  Built-in 
Edgewise  S-Meter 

Sensitivity  is  LO  microvolt  for  10  db.  Signal  to  Noise  ratio. 
Selectivity   Is   ±0.8   KCS   at  —  65db   with  Q-MULTIPLIER. 

Available  in  a  semi-Kit  version  with  all  major  components 
premounted.   Model  KT-320  —  only  64.95  Complete 


PROFESSIONAL-QUALITY  14-TUBE  COMMUNICATIONS 

RECEIVER  MODEL  HE-80 


a  ft 


Imported 


12950 

$7  MONTHLY 
on  Easy  Pay  Plan 


LAFAYETTE  MAIL  ORDER 

&  L.  1.  SALES  CENTER 

111  Jericho  Turnpike, 

Syosset,  Ll.¥  N.  Y. 

—  OTHER  LOCATIONS 


Jamaica,  N.  Y.  Newark,  N.  h 

Scarsdale,  N.  Y.  Pfainfield,  N.  J 

New  York,  N.  Y.  Paramus.  N.  J. 

Bronx,  N.  Y.  Boston,  Mass. 

Natlck,  Mass, 


m  Dual  Conversion  on  6  Meters  •  5-Bands:  550KC-54MC 
m  Product   Detector    Circuit   for    Improved   SSB    Reception 

•  Seoarate  BFO  and  Q-Multiplier  Circuits  (can  be  used 
simultaneously)  •  Crystal  Calibrator  •  Efficient  Super- 
heterodyne   Circuit    •    Effective    Automatic    Noise    Limiter 

•  Voltage  Regulated  Power  Supply 

Features  outstanding  sensitivity;  Q-Multiplier  selectivity 
ana  electrical  bandspread,  makes  a  handsome  addition  to 
your  ham  shack.  Calibration  crystal  is  sold  optionally. 


LAFAYETTE  RADIO  ELECTROHICS 
Dept.73K-3P.O.  BOX  10 
SYOSSET  Ll.p  N.Y.  11791 

□  Please  send  me  new  1964  Catalog  640 

□  Ship  Stock  No $ enclosed. 
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In  order  for  the  circuit  to  do  its  job  well,  it 
has  been  determined  by  experiments  con- 
ducted since  the  start  of  the  project  (May 
1957),  that  two  stages  of  intermediate  fre- 
quency amplification  ahead  of  the  noise  reduc- 
ing circuit  are  needed  for  most  applications. 
A  complete  schematic  of  the  adaptor  is  shown 
in  Fig.  2*  The  first  amplifier  in  the  string  re- 
ceives its  signal  through  a  small  series  capac- 
itor attached  to  the  plate  of  a  conventional 
first  mixer  tube  in  the  station  receiver.  The 
first  amplifier  also  receives  the  beat  frequency 
oscillator  voltage.  This  will  be  referred  to  again 
later  in  this  discussion.  The  second  if  amplifier 
has  a  gain  control  in  its  screen  voltage  supply, 
and,  under  strong  signals,  can  be  made  to  work 
as  a  limiter  stage.  Under  weak  signal  condi- 
tions, it  can  also  be  operated  as  a  normal  if 


amplifier.  The  noise  reducer  stage  receives  its 
signal  from  the  arm  of  a  100K  pot.  By  adjust- 
ing the  two  100K  potentiometers,  voltages  are 
produced  which  have  either  negative  or  posi- 
tive going  values  for  driving  the  grid  of  the 
first  audio  amplifier.  Moreover,  by  varying  the 
screen  voltage  of  the  limiter  stage,  changes  in 
amplitude  as  well  as  small  changes  in  phase 
shift  can  be  made  in  these  voltages  prior  to 
making  them  audible  for  listening  purposes. 
The  net  effect  of  the  noise  reducing  system  is 
variable  audio  bandpass  from  zero  to  some- 
thing over  6  kilocycles  wide.  The  operator  is 
able  to  select  a  signal  to  noise  ratio  which  can 
improve  his  ability  to  read  a  signal  through 
some  discouraging  noise  conditions.  This  fea- 
ture is  a  valuable  enrichment  since  it  has  been 
found  that  a  power  line  leak  can  be  cancelled 
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out  and  the  code  signals  brought  through  for 
good  copy.  At  the  same  time,  the  station  re- 
ceiver, beyond  the  1st  mixer,  was  totally 
blanked  out  by  the  buzz. 

An  important  part  of  the  system  is  the  bfo 
voltage.  This  voltage  needs  to  be  variable  from 
a  low  value  to  a  value  large  enough  to  saturate 
the  first  two  amplifiers.  An  adequate  range  is 
0  to  20  or  so  volts  of  455  kes  signal  Fig,  3 
shows  a  suitable  circuit.  Another  is  described 
on  page  224  of  the  15th  edition  of  The  Radio 
Handbook.  When  static  or  noises  are  severe, 
crank  up  the  bio  signal  until  the  limiter 
stage  begins  to  squeeze  the  crashes  or  pulses 
into  tolerable  listening  levels.  This  will  usually 
take  place  at  some  low  setting  of  the  50K  pot 
located  in  the  screen  supply  of  the  limiter.  The 
gain  of  the  noise  reducer  stage  is  adequate  to 
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Note:  This  oscillator  is  separate  from  the 
bread  board  adaptor  because  I  happen  to 
have  one  made  up  in  a  separate  shielded 
box. 


amplify  the  weak  audio  left  over  from  this 
squeezing  process.  All  that  remains  is  to  jockey 
the  100K  pots  until  the  noise  has  been  balanced 
out,  or,  reduced  to  the  point  that  CW  is  read- 
able. The  system  appears  to  work  best  on  pe- 
riodic noises  such  as  60  evele  buzz,  ac-dc  mo- 
tors,  and  Loran  pulses;  however,  it  will  attenu- 
ate atmospheric  static  and  lighting  crashes. 

The  circuit  as  shown  in  Fig.  1,  requires 
center  tapped  secondaries  on  the  if  transform- 
ers, Miller  #012^C3  work  well  with  IN34 
crystal  diodes.  It  is  suggested  that  the  100K 
potentiometers  be  of  good  quality.  Normal  con- 
struction practices  were  used  on  the  adaptor 
and  the  bread  board  unit  was  assembled  as 
shown  in  Fig.  4.  The  arrows  indicate  direction 
of  signal  flow  or  a  control  associated  with  a 
tube  or  transformer.  The  components  were 
mounted  on  a  steel  chassis  plate  of  5"  x  13" 
x  1/16"  thick.  The  indicated  layout  places 
the  potentiometers  near  their  transformers  and 
the  shafts  are  in  the  clear  for  ease  of  adjust- 
ment, 

A  second  detector  was  not  incorporated  be- 
cause the  CW  and  SSB  sigs  arc  hetrodyned  in 
the  first  if  amplifier.  When  the  BFO  is  turned 
off,  there  are  enough  non-linear  elements  in  the 
circuit  to  demodulate  ordinary  AM  signals.  In 
fact,  under  some  conditions  of  summer  static, 
it  is  best  to  leave  the  BFO  running,  zero  the 
AM  signal,  and  vary  the  amplitude  of  the  BFO 
for  best  synchronous  detection.  This  is  a  bit  like 
'exalted  carrier'  operation  and  tends  tn  make 
voice  signals  more  readable  under  adverse  con- 
ditions. Finally,  when  noise  is  not  a  problem, 
run  the  potentiometers  up  toward  the  end  of 
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their  travel  and  the  unit  becomes  a  rather  or- 
dinary amplifier  strip* 

The  noise  reducer  carries  no  claim  of  being 
the  ultimate  in  noise  free  reception*  Variations 
to  be  tried  in  the  future  include  the  'Like  New 
Mixer'  circuit  described  in  the  February  issue 
of  73.  At  this  station  the  device  is  being  used 
on  80  and  160  meters  to  good  advantage,  It 
is  the  culmination  of  many  pleasant  hours  of 
old  fashioned  experiment,  and  hopefully  may 
find  some  use  in  the  radio  shacks  of  the  ama- 
teur fraternity. 

.   .   .W5SOT 


B&W  Filters 


Six  meters  is  one  of  the  most  active  ham 
bands  these  days,  but  due  to  its  proximity  to 
channel  2  many  fellows  have  shied  away  from 
it,  and  some  have  who  have  built  up  equip- 
ment or  invested  in  commercial  gear  have  been 
plagued  by  those  rascally  Indians.  It  is  a  shame 
to  have  troubles  like  this  when  they  are  so 
easily  cured  by  the  use  of  a  good  low  pass 
filter. 

Barker  and  Williamson  have  just  recently 
come  out  with  two  such  filters,  one  for  medium 
power  and  the  other  for  the  high  power  crowd. 
The  medium  power  unit,  Model  423,  will 
handle  up  to  100  watts  up  to  52  mc  and  re- 
duced power  above  52  mc.  Its  passband  is 
30-54  mc.  The  design  consists  of  three  sections, 
an  input  and  output  "M"  derived  section  and 
a  middle  "K"  derived  section.  It  has  SO-239 
input  and  output  connectors.  Price  is  only 
$9.66. 

The  high  power  model,  427,  will  handle  a 
kilowatt  and  gives  better  than  60  db  attenu- 
ation from  62  mc  through  the  TV  and  FM 
channels.  This  has  five  tuned  sections,  "M" 
derived  for  the  input  and  output  and  three  "K" 
sections  in  the  center.  $19.86. 

We  checked  out  both  filters  here  at  the  73 
labs,  first  running  a  curve  on  the  passband  with 
our  sweep  generator.  This  backed  up  the  pub- 
fished  specifications,  showing  B  &  W  to  be  on 
the  conservative  side.  Next  we  brought  out  our 
worst  six  meter  TVI  generator  and  ran  it 
through  the  filter  with  our  extremely  suscep- 
tible RCA  television  set  in  the  next  room. 
Though  channel  two  just  barely  creeps  in  here 
and  is  normally  wiped  clean  by  just  about  any 
six  meter  rig,  were  able  to  watch  the  usual 
dull  trivia  all  the  while  the  six  meter  rig  was 
being  used. 

The  B  &  W  filters  work,  they're  reasonably 
priced,  they're  small. 


OF   THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


< 


HUNDREDS  OF  TOP  OUALITY 

ITEM  S^— Jiecei  vers*  Transmitters, 
Microphones,  Inverters,  Power  Sup- 
plies, Meters,  Phones,  Antennas,  In- 
dicators, Filters*  Transformers*  Am- 
plifiers, Headsets.  Converters.  Control 
Boxes.  Dynamotors.  Test  Equipment, 
Motors,  Blowers,  Cable,  Keyers. 
Chokes,  Handsels,  Switches,  etc  etc, 
S«nd  for  Free  Catalog — Dept  73. 


FAIR    RADIO    SALES 

2133  ELIDA  RD.  •  Box  1105  •  LIMA,  OHIO 


WALKIE-TALKIE! 


6  meter,  ISO  mw.,  4  channel,  transistorized  transmitter 
with  AM  modulator.  Complete  with  transistors  and 
50+5  mc.  crystal.  Requires  only  12  volts  at  approx.  35 
ma*  Ideal  for  walkie-talkie  or  get  10  to  IS  mile  range 
with  a  beam. 

Only  $14.95  ppd.  while  they  last. 

VANGUARD  ELECTRONIC  LABS     Depl.   H-12 

190-48-99th   Ave.  Hollis   23,  N.   V. 


"ALL  BAND"  MOBILE  WITH  BC  ANTENNA! 


QUICK  CHANGE  BASE  LOADING  Hl-Q  COIL  FOR 
75-40-2045*10  METERS.  Requires  only  4Va  ft 
car  antenna — telescopes  down  to  2  ft.  or  less 
—50  Watts  AM— 200  SSB.  PRE-TUNED  TO  EACH 
BAND — Can  be  peaked  exactly  or*  75  by  tele- 
scoping top  section.  No  change  required  on 
other  bands.  Weather  sealed,  Mi-Q  Air  spaced. 
Fits  all  makes  of  original  equipment  car  aerials. 
—Adapters  included.  NO  LONG,  FLOPPY,  UN- 
SIGHTLY 8  FT.  WHIPS,  HUGE  COILS  OR  SPRINGS 
TO  RUIN  CAR  APPEARANCE.  NO  PARKING  OR 
CLEARANCE  PROBLEMS  !  No  holes  to  bore— no 
extra  cables  to  run.  CHANGE  BANDS  IN  10 
SECONDS!  INSTALLS  IN  5  MINUTES— USE  FOR 
REGULAR  CAR  RADIO  TOO.  WORKS 
WITH  ANY  MAKE  OR  MODEL  TRANS- 
MITTER/RECEIVER COMBINATION.  One 
coil  required  for  each  band — ALSO 
CITIZENS  BAND.  Complete  with  in- 
structions  and   guarantee. 


Seild  OnlV  $1.00  deposit  for  each 
u&iiu  vmj  f»»wwC01|  desired  (Spe- 
cify band)  and  pay  $3,95  COD  postage 
or  send  S4.95  for  postpaid  delivery  in 
USA,  Free  information.      Dept  M7-12 

WESTERN   RADIO  KEARNEY,    NEBR, 
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Better  Result 


s 


With  AM 


Bert  Viney  VE3AZX 


Low  powered  AM  has  its  frustrations  and 
its  good  points,  but  it  is  ham  nature  to  want 
just  a  little  bit  more  in  range  covered. 

For  some  time  I  have  been  seeking  a 
means  of  improving  two  low  powered  com- 
mercial transmitters  without  getting  into  a 
major  rebuild  program. 

Negative  Cycle  Loading  appeared  to  be  the 
answer. 

The  earliest  clear   explanation   in   the  ham 


magazines  was  January  1959  W2NSD  CQ. 
The  article  was  ritten  by  Lee  Shacklee 
W6PQW  who  have  full  credit  to  that  all  time 
great  of  ham  radio,  John  L.  Heinartz  K6BJ, 

The  circuit  was  also  described  in  QST  for 
October  1956  by  W4FHF  as  the  "Ultramodu- 
lation  System/*  It  was  complicated  and  ex- 
pensive, 

A  slightly  simpler  version  by  W6MDI  ap- 
peared in  QST  for  November  1958  as  a 
''Positive  Peak  Extender." 

Another  reference  to  it  by  W6WYD  in  May 
1962  QST  "proves"  mathematically  that  it 
won't  work.  Which  reminds  me  of  the  aero- 
nautical engineer  who  proved  that  Bumble 
Bees  can't  fly. 

For  those  of  vou  who  haven't  files  that  far 
back,  the  theory  goes  like  this; 

In  ordinary  AM  certain  theoretical  require- 
ments are  necessary  for  optimum  transmission. 
These  are:  (1)  The  Class  C  final  must  on  the 
downward  half  cycle  of  modulation  just  reach 
zero  plate  current  Carrier  must  not  be  cut  off 


Instantaneous  Values 


Cycle 

Plate 
Current 
Class  C 

Plate 
Voltage 

Class  C 

Mod. 

Output 
Pwer 

Output 
from 

final 

Pwr 

Supply 

RF 

Pwer 

Output 

Load   on 
Modulator 
( ohms ) 

Unmod 

Carrier 

100   ma 

500   v 

0   wts 

50  wts 

35   wts 

5000* 

Positive 
Peak 

200   ma 

1000  v 

100   wts 

100  wts 

140   wts 

5000 

Negative 
Peak 

0  ma 

0   v*** 

0  wts 

0  wts 

0  wts 

Infinity 

■v  tt 

Notes: 


*  Subject  to  argument — my  opinion! 
**  Not  quite! 
**■*  Plate  Voltage  at  Class  C  Final  plate  is  zero  due  to  modulator  output 
voltage  being  equal,  but  in  opposite  phase  to  the  power  supply  voltage. 
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Transistors  #w  New 

switch,     audio,     also     high 


IF.,     converter,     switch,     audio,     also     high     frequency;    PNP 

AND    NPN  3/$L00 

Tower   transistors   —  20   to   70   watts .60e 

Brand  New;  original  paeKage;  full  leads;  Guaranteed  —  RCA. 
CBS.f  Raytheon,  Texas  Instru.,  U.S.  Transistor.  General 
Tram  fetor*  Pbitco,  Motorola,  etc. 

Diodes  ^&k  New 

1N2J7  —  Hoffman  Elec.  Upright,  gold  leads  silicon  Rec- 
tifier          , 25c 

1N537  —  1N539  —  Tophat;  Raytheon*  Motorola,  General  Elec- 
tric:    Rectifier-silicon  ,30c 

JN60    —   Micro-miniature    diodes  8  $1,00 

Stud   type  Rectifier  —  400  PIT  —  750  MA.  .50c 

Zener  Diodes  —  12  volt;  1  imp.    . .  $1.00 

Heat  Sinks   —   extruded   aluminum   for   both  Power   Transistors 

and  Rectifier  Diodes  —  ail  ftas  . . . From  .30$  to  ,70e 

Transistor   sockets  —  3  lead  —   (Cinch  CoJ    .  . .      10/11,00 

Driver   Transformer    —    suh-mlniatura    -^t-^i-Vfc    'or    transistor 

P.C.    center-tapped  :    Pri.     7500,    sec,     5000     .  .  .  t 2/$  1 .00 

Audio  Oulput  Transformer  —  sub-miniature  -^-V**1/^  for  tran- 
sistor P.C,    center- tipped;   Pri.    500   ohm;  Sec.    8   ohm 

2711.00 

Eleetrolytics  —  various  —  all  rallies  from   1   MFD.   to  as  high 

as     3600    MFD,     r.S.A.  «/$L00 

TanUlyties  —  all  values  . .     ,25c 


if  undesired  transients  are  to  be  avoided, 

(2)  The  instantaneous  peak  power  on  the 
"up"  peak  must  quadruple  the  carrier  power. 
That  is,  the  instantaneous  plate  current  and 
the  instantaneous  plate  voltage  must  both  dou- 
ble on   the  upward  peak  of  modulation, 

(3)  For  good  quality ,  any  change  in  in- 
stantaneous plate  voltage  must  cause  a  directly 
proportional  change  in  plate  current*  This  is 
known  as  "linearity/' 

Since  we  have  said  that  the  Class  C  final  is 

linear,  it  behaves  like  a  resistor  and  ohms  law 

applies,  hence  the  Handbook  formula 

Modulating  Impedance    (Load   on 

Modulating  Transformer) 

E  Plate  Voltage 

y-  or 


R  = 


Plate  Current 

For  example,  a  single  6146  might  have  a 

plate  voltage  of  -500  volts  and  a  plate  current 

of  100  ma.  The  modulating  impedance  would 

then  be  r— r-  x  1000  =  5000  ohms. 


On  the  upward  instantaneous  peak  of  modu- 
lation the  plate  voltage  doubles  due  to  addi- 
tion of  voltage  from  the  modulator,  or  see 
table. 

From  this  you  can  see  that  the  Modulator 
output  must  vary  from  100  watts  to  zero  watts 
in  approximately  1/500  second. 

If  the  modulator  tubes  are  operating  in  any* 
thing  other  than  Class  A,  then  the  upward 
movement  of  the  output  is  supplied  mostly  by 
one  tube.  Theoretically,  in  Class  B,  one  tube 
supplies  the  upward  and  the  other  the  down- 
ward. 

This  means  that  one  tube  at  the  positive 
[leak  supplies  100  watts.  The  other  tube  at  the 
negative  peak  supplies  zero  watts;  The  Class 
B  tubes  are  unequally  loaded. 

The  regulation  of  the  Class  B  stage  will  not 


Hahiirui   Plugs  —  solderless  —  red   &.  black    . , 2/. 35c 

I'M     Speaker    IV  diameter  x   l*  high ®    1-50  ea. 

Earphones   —   Hearing   aid    type   —    (Telex)    Complete  .50c 

2  K  ohm  volume  control  with  switch  —  P.C.    (CTS)    miniature 

3/SI.00 

500   K  ohm   volume  control   with  switch    (Cutler-Hammer) 

155    KC,    LF.    tub- miniature    transformer  2/11.00 

4"">  KC,  Dual   IP.   sub -miniature  transformer  .60  ea. 

Parts  for  2  Watt  Audio  Power  amplifier  aonsUting  of  3  tran- 
sistors,    including    1    power    trans h tor,     resistors,     electrolj 
eapacitors,     together    with     schematic,     Can     bo    built 


In     a 


2*    x    2' 


Parts  for  12  volt,  1  amp.  REGULATED  power  supply,  with 
schematic     and     instructions  $8.95 

Code  Oscillator  module;  completely  assembled,  matehbook  sixe 
with     schematic,,     etc.        -  .  •  .  —  $'  -™ 

P.  A.  Amplifier  Module:  completely  assembled  with  schematic 
—    3    lead    and    instructions  .•  +  .*.,......  $2-00 

Write   for  Free    additional   catalog. 

Minimum  order  $3.00  Prepaid 
Postage  Free   in  U.S. 

TRANSISTORS  UNLIMITED  COMPANY 

POST  OFFICE  BOX  #442 
GREAT  NECK,  L  I.,  NEW  YORK 


6  METER  CONVERTER 
WITH  NUVISTOR  PRE -AMP 


t'nbeatahle  performance  at  an  unbeatable  price.  Only  $10.00 
ppd.t  Complete  with  6UBA,  GCW4  tube*  and  choice  of  S6  mc. 
crystal  for  14 -IS  me.  output  or  1ft. 4  mc.  crystal  for  broadcast 
band  output.  Fully  assembled,  tested  and  guaranteed.  Sensitivity 
,1    microvolt.    Noise   figure   *.5   dh< 

VANGUARD     ELECTRONIC    LABS  ■      Dept .     H-12 

f 90*49—  99th    Ave.  Holli*  23,    N.    Y. 


Not  For  The  Carriage  Trade 

But— For  The   Amateur   With    A 

Limited   Budget. 

No  Frills!  lust  the  foundation  unit — 

not  a  kit!!! 

Tested— ready  to  go. 

Leas  Cabinet,  Tubes,  Speaker,  Power,  Dials. 

<*se  Tour  Own  Accessories — Save  Money. 
Receivers  or  Transmitters  on  either  6-2-or  C.B.  —  at  $18.00  ea, 
Xmittera  put  oui  from  two  to  four  watts*  with  modulation  de- 
pending on  freq,  (use  stat  mtkes).  RereWers  are  super  re- 
generative detectors,  an  rf  stage  ahead  and  two  audio  stages  — 
more  audio  than  you  can  use  I  Tuning  condenser  covers  the 
band  wiih  a  180  degree  turn, 

Two  Meter  Beams   —   the  very   best  five   element  —  for   $11.00 

Seven    element    for   $13,50 
Six    Meter    Beams    —    Three    element     (full    siae)     for    $11,00 
A    wonderful    mobile     (or    fixed)     antenna    that    really    does    a 

fine    job. 
Our   own   design  of  an   "expanded"   coaxial   vertical    (low    angle 

radiation  \    sells    for        * $11.00 

A  very  fine  little  KF  Trap-covers  from  45  to  SO  me  use  up 

150   watt   xmittera   —  $2.45   ea.    For   TVI. 
Power    Supply    that    will    giFB    you    150v    at    100    mills    for    re- 
ceiver and  *250v  at  150   mills  for  xmitter  by  throwing  a  toggle 

switch! 

Baa   flLv  also  —  from  6  to  24  v  at  2  amps. 

Sells  for  $1  LOO  ea. 

Any   and   all   equipment   listed  a&op*   is   guaranteed 

1Q    satisfy    or    money    back! 

We  have  been  here  over   eighteen  years,  and  in 
amateur   service    since    1915. 

Fulton  Electronics — Manteca,  Calif. 

Located  on  the   120  Highway  two  miles  west  of 

Manteca,    Calif. 


DECEMBER   1963 


77 


be  good.  That  is  the  removal  of  load  during 
part  of  the  cycle  will  increase  the  modulator 
voltage  output, 

Now  let  us  consider  joe  Ham  adjusting  his 
transmitter  modulation,  Using  a  negative  peak 
indicator,  an  oscilloscope,  or  another  ham's 
receiver^  he  increases  the  audio  input  until 
negative  peak  overmodulation  is  just  indicated 
on  voice  peaks— and  he  leaves  it  that-  How- 
ever the  negative  peaks  are  distorted,  or  elon- 
gated or  accentuated  due  to  the  light  load  on 
the  modulator  at  this  time.  The  positive  peaks 
are  compressed  due  to  the  heavy  load  on  the 
modulator  on  the  upswing.  The  signal  is  dis- 
torted as  in  Fig.  L 

Another  way  of  saying  this  is  that  the  down- 
ward percentage  of  modulation  excedes  the  up- 
ward. 
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FIGURE  IA 


FIGURE   IB 


FIGURE    IC 
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FIGURE  IF 


Fig.    IA 
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Sine  wave  modulating  signal. 

"Perfect"  AM,  The  Carrier  varies 

from    zero    to    twice    normal,    The 

Carrier  peaks  faithfully  reproduce 

IA, 
1  C:    Demodulated     Carrier     reproduces 

IA. 
1  D:    Input  as  in  1  A. 
IE:    100%    downward   modulation   but 

upward      modulation       less      than 

100%. 
1  F:   Resultant       demodulated       output 

shows      compression     of      positive 

peak. 
Note:  These    are    voltage    or    current    wave 
forms,  not  power. 


Several  solutions  are  possible. 

(1)  Use  negative  cycle  loading. 

(2)  Use  a  smaller  tube   (or  a  weak  one!) 
for  the  modulator  supplying  the  down  peak. 

(3)  Use  low  level  half  cycle  loading  to 
counteract  the  modulator  distortion, 

Now  back  to  the  "Strange  Case  of  Negative 
Cycle  Loading."  If  all  this  was  known  back  in 
1959  how  tome  none  of  the  commercial  trans- 
mitters use  it? 

Perhaps  because  as  soon  as  you  get  control 
of  the  negative  peaks  you  find  that  you  need 
more  power  from  the  modulator  than  can  be 
had  in  order  to  get  100%  upward  modulation. 
Since  Joe  Ham  is  mainly  concerned  with  down- 
ward modulation,  the  smaller  commercial  trans* 
mitters  are  built  to  provide  more  than  enough 
power  to  downward  overmodulate,  but  up- 
ward modulation  is  somewhat  lacking* 


To  Class  C  Final 


MrfulGior 


i 


CRJ 


Module  Hon 
Transformer 

B  + 

From  Final  Power  Supply 

FIGURE    Z 

Negative  Cycle   Loading 

This  is  a  relatively  simple  diode  and  resistor 
combination  (see  Fig.  2).  On  the  upward 
peaks  the  diode  Dl  acts  as  a  switch  to  discon- 
nect resistor  R  from  the  modulation  trans- 
former secondary.  On  the  downward  peaks 
diode  Dl  conducts  and  the  load  on  the  trans- 
former secondary  cannot  decrease  below  the 
ohmic  value  of  R, 

R  is  selected  experimentally  by  watching 
the  waveform  (wave  envelope  pattern)  on  an 
oscilloscope  while  talking  into  the  mike.  The 
transmitter  af  gain  control  is  turned  wide  open 
and  R  is  adjusted  so  that  100IE  negative  modu- 
lation just  does  not  occur*  This  must  be  done 
with  the  final  loaded  to  its  normal  values. 

What  occurs  in  the  af  section  of  the  trans- 
mitter now  depends  upon  the  capabilities  of 
the  various  stages  and  the  circuit  position  of 
the  gain  control  It  will  probably  be  found  that 
the  audio  gam  control  only  increases  modula- 
tion up  to  a  critical  point.  Beyond  that  point 
overloading  occurs  and  increasing  the  gain 
control  setting  increases  distortion  but  not 
necessarily  power  output.  In  some  cases  it  is 
possible  to  increase  the  B+  to  the  modulator 
tubes,  which  will  increase  their  output,  but 
the  actual  modulating  power  is  still  limited  by 
the  capabilities  of  the  modulating  transformer. 
Optimum  results  occur  when  the  modulation 
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YOUR  ONE  COMPLETE  SOURCE 
for  HAM-TV,  ATVT  CCTV 
Equipment 


*  p  ■ 


Test  Monotrons  tvpe 
1698  only  $9.95  pp 

FREE  FLYER 
=zll\  .  ,      Full  Of 
Bargains!!!!! 

CATALOG  50c 

#1273  .  ,  .  ,JHow  To  Build 
Low  Cost  TV  Cameras" 

Catalog  #1273  plus 
LARGE  Size  schematic  $1.50 

Phone:  203-875-5198 


VIDICONS:  $34+50  up 
1"  electromagnetic  or 
2"  electrostatic,  your 

choicer  Grade  C:  $34.50 
Grade  8:  $60,00 
Grade  Ham  A;  $100.00 
Air  types  Ham-TV 
equipment  Sought- So  Id- 
Traded  .  .  . 

WRITE! 


DENSON 

ELECTRONICS 

CORP 

Rock vi lie,    Connecticut 


amplifier  is  running  wide  open.  Note  that  this 
does  not  necessarily  mean  gain  control  at  max- 
imum setting; 

Since  this  type  of  operation  results  in  clip- 
ping, very  likely  in  the  modulation  transformer, 
some  means  of  suppressing  audio  harmonics  is 
wise.  A  condenser  of  .02  mfd  across  the  modu- 
lation transformer  secondary  is  satisfactory.  In 
the  Ranger  this  is  already  in  the  transmitter. 

Construction 

For  the  Ranger;  See  Fig.  3  and  pictures. 
The  Handibox  is  2X  x  2Ji  x  5  inches.  Most  of 
the  parts  mount  on  a  piece  of  bakelite.  The 
box  plugs  directly  into  the  external  socket  on 
the  back  of  the  Ranger— hence  the  9  pin  plug 
and  jumpers*  Phono  connectors  are  used  for 
the  external  leads  to  the  negative  peak  indicat- 
ing meter  and  for  the  audio  take  off  for  the 
scope  (trapezoidal  pattern).  To  restore  the 
Ranger  to  normal  just  replace  the  original 
noval  plug* 

This  circuit  is  more  elaborate  than  necessary 
since  it  includes  a  negative  peak  overmodula- 
tion  indicator  (to  fulfill  licensing  requirements) 
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TELETYPEWRITER 
EQUIPMENT  AND  COLLINS 

51J2,  51J3*  R-390A/URR  Receivers  (.50-30.5 
MC).  Teletype  Printers  #14,  #15,  #19,  #20, 
#26,  #28.  Kleinschmidt  Printers  tfTTMA,  TT-76, 
TT-98.  Telewriter  Frequency  Shift  Converter, 
Bochme  Keyers  for  CW.  For  general  information 
St  equipment  list,  write 

ALLTRONtCS  HOWARD  CO., 
Box   19,  Boston   1,  Mass.  Richmond   2-0048. 


f*"\CI  c       Samples    25c    (refundable)    Wildcat     Press,     6707 
W9L5      Beck  Ays.,  North  Hollywood,  Calif. 


W9TO   Keyer   printed   circuit   board   and 
New    lUia/U   coax   cable   $10    hundred 

watt 


tube   sockets     .     $3.95 
RG5S/U   $5   hundred 
speaker  MCS        S  12.95 


S*   Electro -Voice   2   way   8   ohm   24 

Ampcrex   6140      $3,75  L'l>21 

6L6  1.50  V2ATJ7 

B!3  14.95  6X5 

9Q2A  7.95  807 

2C39A  1 1 .95  1625 

Pane!    lights    red,    white   or   green    . 

Model  15  teletype  &  table  SI 25 

Model    M   Strip  Printer  S35 

255A   polar  relay  &  socket  S3. 45 

PL259 -80239  connectors  35c  each 

El-Tronics  Model   SM-3  Geiger  counter  0,2  2.0  20  rango 

Northern    Variable    Master    Oscillator    Model     1 


$.75 

.50 

.50 

1.50 

*25 


Model  19  & 
Single  copy  paper 
2*  core  tape 
24V  blower  & 


3B2S       $4.00 

6X4  ,75 

12AX7        -50 

6V6  -75 

831A  1.95 

35e    each 

table  $175 

$9.95   case 

$8.00  case 

xformer  $2.95 

$25 

$100 


TN-I6   A  Pit  4  Tuning  Unit  $10 
swm    MFD    55V  $1.95 

150   MFD    200V  A9 

500   MFD    200V  1.95 

TG-10F  code  keycr  SI 4. 95 
IPfl9A/ALA-2    Pandaptor    $20 
KYG5A/ARA26    Automatic  code 
Viking   II  Transmitter   $30 

llalllcrafters    8ti-15Q 

v 


FIGURE     3 


R-54  A  PR  4  Receiver  $49.95 

40-40-10  AtFD  450   V        $9.95 

50-50    MFD    450T  ,95 

SO   MFD   450 V  .95 

ABC3    transmitter   $14,95 

BC312    lit- reiver    $35 

keyer    28    volt  $1-95 

Viking    I    $65  DX35   $25 

Transceiver — New    daunt       .  .  -  ,      ,  $575 

r%*S%*  XP  Double  side  printed  circuit  boards    95c   each 

12VDC,  24VA(\  1I0VAC  @  10  Amps  Guardian  relays  $1.95  each 
Waters  Dummy  Load -Wattmeter,  10,  100.  1000  watt*  $79,95 
CEIUB    $75  T-1S/ABC5    1-5,3    transmitter   $4.95 

ATK  TV   transmitter   $5  CE   Model   II   Sideband   SI  leer   $25 

APX6   Transponder   easily   convened    to    129G   MC  $12.95 

I-82A  Indicator  5*  0-360  degree  scale  &   selsyn  S3.9S 

IW  square   0-1    MA  International    meter   100  ohm  S2.95 

Peterson   100   KC  oscillator  operates   12   volts  $11.95 


SEND    FOR    NEW   FLYER.  25%   DEPOSIT  ON   COD   ORDERS. 
ALL  SHIPMENTS  FOB   HOUSTON,  TEXAS 

MADISON  ELECTRONICS  SUPPLY 

1508    McKINNEY 
HOUSTON,   TEXAS  PHONE   CA4-266B 
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SPECIAL   THIS  MONTH 
Plate      Transformer,       115*230/60/1       pri.       UOOvac.ct. 
2 12m a.    sec.    Chi/Frarisf.    potted    shipping    wt.    26    lbs* 

$3.85  F.O.B.LA. 
Filament  Transformer,  1 15-230/60/1  prL  Svac.ct.  6a. 
sec.  Chi. Trans L  potted  shipping  wt.  6  lbs, 

$2.25  F.O.B.LA, 
Filament  Transformer,  115-230/60/1  pri  16.6  v.  1.25a; 
&   12.6vac.   J.  5a.   Chi.Transf.  potted  shipping  wt.   6  lbs. 

52,50  F.O.B.L.A. 
Choke,  Filter,  4hy.  JOOma,  2500tv.30-ohm  res,  ChL 
Transt.  putted;  shipping  wt.  12  lbs,  $3*85  F.O.B.L.A. 
Above  units  basic  power  supply  for  T  C  S  equipment 
and     any     other     low     power     transmitter     &     receiver 

7J  different  dynamotors      73000  tons  of  transformers 
kinds  of  resistors  730000  pieces  of  relays 

types  of  capacitors     7300000  ma,  &  volts  "in  meters 


IWAY  COMPANY 

SATISFACTION  GUARANTEED 
1147  Venice   Blvd.,   Los   Angeles   15,   Calif. 


Long  John 
for  Six  Meters 


i  * 


FEATURES 

Designed  for  maximum  forward  gain. 
Gamma  Match  for  co-ax  feeder. 
Finest  grade  aluminum  tubing. 

Exceptionally   strong   since   there   are    no   drilled 

holes. 

All  aluminum  construction  eliminates  electrolysis, 

Entire  beam  and   supports  can  be  grounded  for 
lightning  protection. 


We  an  proud  of  this  new  Long  John  Antenna,  We've 
tried  to  put  in  every  feature  you  coufd  want.  The  re- 
sult is  a  reasonable  cost  high  gain  beam  which  can 
easily  be  put  up  and  which  will  stay  there  practically 
forever.  It  has  a  wide  enough  lobe  so  you  don't  have 
to  swing  it  around  all  the  timer  yet  gives  you  tre- 
mendous gain  where  you  want  it 


AT  YOUR  DISTRIBUTORS  OR  WRITE  DIRECT 


HI-PAR 
Products  Co. 

FITCHBURG,  MASSACHUSETTS 


and  a  switch  to  cut  the  limiter  out  to  prove 
to  the  RI  that  the  indicator  is  working.  With 
the  limiter  on  the  overmodulation  indicator 
never  moves  off  zero. 

To  attain  the  required  PIV  ratings  using 
IN  1695,  two  in  series  were  used.  This  could 
be  simplified  to  one,  and  a  smaller  box  used  by 
selecting  a  diode  with  a  higher  PIV7, 

The  meter  used  in  the  negative  peak  over- 
modulation  indicator  is  a  one  milliamp  full 
scale. 


V7-I2AU7 


Tl 


470^ 

1/2  W 

INI695 


j.1,1 To  5881  Grids 

I   I   IbI    IV8  And  V9) 


B+  (Red) 

LOW   LEVEL    LIMITING   FOR   THE   ELMAC   AF-67 

FIGURE    4 

The  current  shown  on  the  "MOD"  position 
on  the  Ranger  meter  switch  will  be  consider- 
ably higher  than  previously.  Peaks  of  150  ma 
are  not  unusual.  Bear  in  mind  that  any  form 
of  clipping  frequency  shaping  or  compression 
is  distortion,  Do  not  crowd  the  mike  except 
under  weak  signal  conditions.  But  if  the  lad 
at  the  far  end  is  having  difficulty,  don't  be  shy. 

For  the  Elmac  AF67;  The  same  arrange- 
ment can  be  used  with  the  Elmac  by  addition 
of  the  ,02  condenser  mentioned  above.  In  my 
case  I  use  a  Heath  MP1  power  supply,  and 
it  just  couldn't  handle  the  additional  power 
required  on  voice  peaks.  So  some  method  of 
achieving  negative  peak  limiting  with  less 
power  supply  loading  was  necessary. 

The  same  principle  is  used,  but  limiting  is 
applied  at  a  low  level  point.  The  Class  B 
modulators  are  fed  a  deliberately  distorted  sig- 
nal, that  is,  one  whose  negative  excursions  are 
reduced.  The  modulator  then  distorts  in  the 
opposite  direction.  See  Fig.  4, 

The  circuit  operates  in  the  same  way  as  the 
previous  one,  but  is  not  preferred  since  it  is 
a  compromise  which  cannot  be  as  accurately 
established  as  with  the  previous  method. 

The  correct  connections  for  the  diode  should 
be  checked  experimentally  by  use  of  an  over- 
modulation  indicator.  If  the  diode  is  reversed 
carrier  cutoff  will  still  occur.  The  resistor 
value  is  established  by  selecting  as  large  a 
value  as  possible  without  permitting  carrier 
cut  off  under  maximum  modulation  conditions. 
The  two  parts  can  be  quite  easily  mounted 
under  the  chassis. 

The  values   arrived   at   for  my  Elmac   are 
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sho\Mi  in  Fig,  4,  but  these  may  vary  in  both 
diode  polarity  and  resistor  value  depending 
upon  power  supply  capability  transformer  Tl 
and  T2  polarities.  The  circuit  shown  is  a 
good  starting  point. 

Unsolicited  comments  such  as  "You're  down 
to  S4  but  your  audio  is  still  readable"  or 
"You're  weak,  but  Vm  reading  you  OK"  are 
common,  It  is  also  some  reassurance  to  know 
that  sudden  upheavals  in  the  shack  (like  dogs 
and  kids)  will  not  give  you  a  signal  a  yard 
wide.  .  .  •  VE3AZX 

(Editorial  note:  73  will  welcome  articles  on  the 
application  of  this  scheme  to  other  commercial 
rigs  plus  any  other  improvements  that  may  be 
suggested.) 


Famous   G4ZU   Minlbeams    Now    Popularly    Priced 

The    World    Famoui    Mini  beam    10- 15  -10    meter*    through    miM 

purchanji   now   aviilibl*  iL   Lhe   low,    low  price    $49.95 

CB-10    Duel    driven   two    clement    beam    with   7.8    db   gain   on    10 

meter*  or  CB   Bends 

Weight   5    pounds  —   powerful  — *   only    ................   $24,95 

Hottest    Perks    Converters   that   will    not   overload   end    need   no 

preselector. 
Model    50-1    fully   powered   —   no   extra* 


134.50 
$54.93 


Model    1 14-1   fully  powered  3  db  noise    . , 

Write    for    details 

CAIN,  Inc.,  Dept.  73~!2t  1209  West  74th  f  Chicago  36t  til. 


DOW  RADIO 


1759  E-  Colorado  BlvcL  ---PASADENA- 

222  West  Main  St. SANTA  MARIA  — 

5857  Hollister  Ave. GOLETA 

15Q5S.  Oxnard  Blvd. OXNARD— - 


«Mu  1-6683 
— WA  2-1765 
-WO  7-3401 
--HU  6-6353 


Don't    Fool    Around    With    Messy    Wire   Guys 

Polyethylene  ruv  line  re-lures  installation  time  to  a  fraction  of 
what  It  used  to  he.  Eliminates  need  for  insulators,  turnbuekJes, 
brackets,  etc.  Length  easily  adjustable  after  installed.  This  ma- 
terial will  outlast  your  tower.  Won't  stretch.  Available  In  a 
variety  of  orient  colors.  Write  and  send  25c  for  sample.  '2n% 
discount  on  orders  over  500    feet. 

5/ 1 6*      1400  lb,  test       5*  per  foot         £heck   or  AM,°    t0  . 
%/gr       aooo  lb.  test      Bt  per  foot        Byron    Airpark 
1/2*        3400  lb,  test     14c   per  foot         FT    R.   3,   Xenia.  Ohio 


CAL  AM  AR  eUciwua  Co. 


Kd  HYY 
WA6HYU 


COLLINS,  HAMMARLUND,  M06LEY, 
SWAN,  SIDEBAND  ENGINEERING, 
NATIONAL,  GONSET 


2163A  FULTON  AVE,  SACRAMENTO,  CAL 


on, 


TECH    MANUALS 

unabridged    manual s    with   service   info    and 
schematics*   Prices   include  postal   charges 


ALR-5    ... 

$7.50 

ARM-7    ... 

.    8.50 

TT-7,    8    . 

.   9.00 

APA-6    .  .. 

Mm    -j\j 

ARN-8 

5.00 

Mod.    14 

APA-10    ,j. 

.   6.50 

ARN-12    . . 

5.50 

TTY       .. 

.   9.00 

APA-II     ,. 

.   7.50 

ARN-18    .-, 

O.  vv 

BC-I060A 

6.50 

APA-f6    , . 

.   7.50 

ARN-14, 

CV-62     . . . 

.    6.50 

APA-17*    . 

.    8.50 

1 *MS        4  ■  .  . 

10.00 

CV-172 

6.50 

A  PA -38 

.   7.50 

ARN-I4a 

1 0.00 

FGC-I 

6.50 

APA-SI    „ 

7.50 

ARN-I4b, 

ATK  ARK 

APG-30 

.15.00 

d 

10.00 

1         ■                     m      *      W      % 

12.00 

APN-!    .... 

5.00 

ARN-21 

10.00 

PRC*p     -  -  - 

.   5.00 

APN-9    .„ 

.    8.00 

A  K  K  "  Z    .  ^  . 

8,50 

PRO- 17    .. 

.   4.O0 

APN-II    .. 

.    8.50 

ARR-5    .  . 

7.50 

TG-7a.  b 

6.50 

APQ-2a    , , 

.   7.50 

ARR-7    ... 

,    7,50 

LM-2       ... 

.   7.50 

APR-I     ... 

7.50 

ARR-15    .  . 

.10.00 

LM-7     .... 

,    7.50 

APR-2    .., 

.    7.50 

ARR-I6b 

6.50 

LM *I3     r  .  , 

.    7.50 

APR-4    . .. 

*  -  SO 

ARR-26 

8.58 

LM-14 

.   7.50 

APR*I2    -# 

12.00 

ART-13 

10.00 

LM-L8    ... 

.   7.50 

APS-2    ... 

15.00 

ART-  26     . 

8.00 

60-9     .... 

.    7.00 

APS-3 

15.00 

ART-28 

7.00 

DU-I 

5.00 

APS-4     ... 

15.00 

ATO 

7.50 

OZ-I 

5.00 

APS-42b    . 

50.00 

RAX-I 

1-177         .. 

4.00 

APX-6      ... 

8,50 

M  N-26C 

TS-323 

6.50 

APX"6b      t  d 

8.50 

LP-5 

TS-287      .  . 

3.00 

APX-7   , ... 

8.50 

LAF-2 

TG-34  kiye 

r  2.00 

Ann       * .  .  *  i 

7.50 

BC-1306     . 

$7.50 

TS352      ., 

.    5.00 

ARC-!     . 

8,50 

8C-6II 

6.50 

USM-24c    . 

9.00 

ARC- la    . .. 

7.50 

BC-610     .. 

to.oo 

TS-239    , .. 

12.00 

ARC-2 

8.50 

BC-221 

7.50 

TS-67      ... 

8.50 

ARC-5     LF 

8.50 

BC-34B  spteify 

TS-174      .. 

6.50 

ARC-5 

letter 

7.50 

TS-175 

6.50 

VHF      „. 

8,50 

SCR-274N 

8.50 

51 J3     

ro.oo 

ARC-J2    ... 

8.50 

RC-733     .. 

.    6.50 

R - 389    .  .  .  * 

10.00 

ARC  27    ... 

8.50 

BC-603. 

rl  *3DU       .  *   ,   »   ■ 

10.00 

ARC-28    ... 

G.50 

604     .... 

.    5.00 

R-392    

10,00 

ARC-44    ,  ,  , 

8.50 

BC-620      . 

5.00 

URC-4    ... 

6,00 

A  R  N*5   . , , » 

7.50 

BC-779     „ 

7,50 

BC-312. 

ARN-6      .,. 

8.50 

T '  5+     6 

8.50 

S42     

5.00 

"write  about  any  manual  not  listed.  Over  200,000 
in  stock,  we  may  have  the  one  you  need. 


u 


WE  BUY  TOO — send  us  your  lists  of  txcess  publications. 

PROPAGATION  PRODUCTS  COMPANY 

P.   O.   BOX   242,  Jacksonville    1,   Flo. 


MORE   HOLIDAY   BONUSES 
DISCONTINUED   IMPORTS 


Dufiucc*000   onm    magnetic,   with   head* 

r HUM tO  band.     B     faot    cord. 


MIKE 

MIKE 

TAPE 

PUNCH 
SET 

SCREW 
DRIVER 

TEST 
LEADS 


band;    6    foot    cord,    phone    tips. 

Lapel,  crystal,  150  to  7000 
eye,  -52     DB.5     foot    cord.     clip. 

100  ohm  carbon;  push-to-talk 
switch*    5    foot    tabic.    MOBILE. 

Plastic*  V  x  12  fact.  10  stand- 
ard raststor  code  colors,   in  pkg. 

Round  holes.  si2es — %t  H/16, 
-4,  I  &  l-S/32*.  Heads  %* 
hole.     With     reamer.      In     case. 


JEWELERS'     set    Of     6—  No.     S 
OJ,  2.3.4,5     at     6;     plastic     bag. 

40*     red     and      black,      flexible 

leads,     with    phone    tips.     With 
alligator    clips. 


WAS 

$1.95 

$1.95 
$4.50 

NOW 
$1.35 

$3.00 

$1.00 

65c 

$7.75 

$5.25 

$1.00 

65c 

49c 
65c 

35c 

50c 

NEW  ARRIVALS— VERY  CHEAP 


EFJ 
-237 

z-i 


pm, 


large,      ceramic      wafer 


socket    for    813.8001,    etc.    Take-  R^r  P3  *  4/4?  ?S 

outs,    clean,    desoldered.  &3C  eaM  */*"3 

OH  MITE  5.5  uhry,  8.5  ohm,    I A        m       a   .*■■   fn 
40  to    120  MC  (replaced  by  Z-50)        «C;  **/>  I .  I U 


All  orders  except  in  emergency  or  I'm  at  a  hamfost,  shipped 
hame  day  received.  For  free  "GOODIE"  sheet,  send  self  ad- 
dressed stamped  envelope^ — PLEASE.  PLEASE— include  sufri- 
rient  for  postage  &  insurance.  Any  excess  returned  with  order. 

B   C   Electronics 

Telephone   CAIumet  5-2235 
2333   S.    Michigan   Ave.  Chicago   16,   Illinois 
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An  Answer  to 

"Listen  .  .  .  Fellow  Radio  Amateur" 


Donald  Carnow  K9C0G 
Chicago,  Illinois 


The  object  u!  this  paper  is  to  answer  the 
allegations  made  against  the  state  of  our  hobby 
in  "Listen j  Fellow  Radio  Amateur"  in  the 
November  73.  We  hope  to  clear  the  confusion 
created  by  some  writers,  and  to  make  us  stop 
and  examine  the  problems  facing  our  com- 
munity. 

To  the  uncritical  reader,  "Listen  .  .  .  Fellow 
Radio  Amateur"  is  an  impressive  article*  It  is 
written  in  a  clever  style,  and  nicely  uses  sagi- 
cious  sounding  words.  Its  purpose  is  to  impress 
the  reader  that  some  people  have  an  insight 
into  problems  and  others  do  not  These  people 
attempt  to  set  themselves  above  the  average 
ham  and  try  to  convince  us  that  they  know 
what  is  best  for  Amateur  Radio.  Such  an  atti- 


WANTED 

Transistors,  diodes  and  tubes 
of  all  types.  Write  or  phone, 

V   &   H   RADIO 

2053      Venice,      IA6,      Calif. 


UE-1    Loran   Precis imi  Timer,   36S9   lbs.         LIKE   NEW  640 

C87/AHT13   Con.    Boi   w/key   for   ART   13     . .   GOOD   I 

TS302/ASG1Q  TT   Megger    &   Timer.    W/Cables  .  . . .    EX  75 
UPA37    Simulator.   S    Fnlta    In   CY1401    Cahinet  EX  55 

TS92/AP  Amplifier  Alignment  l^nlt,   80cy  UNUSED   12 


TSG9/AFN1    Teats    400-4000    ft.    APN1    range   ..       FAIR   16 

TS23HA  General  Purpose  Seope,   115V,   6Qcy MX  58 

TS15:.r    sig  Gen  2700-3400me  comp]   w/book  NEW  75 

TS12    Standing   Wave    ind   9305-0445    115V   60cy .  . .  .      EX   18 
TSID2/AP    Calibrator    w/llOV    OQey    supply   ..  GOOD  9 

02Q3/AI1Q13  Simulator    Noise  Gen.    115V  60cy     UNUSED  35 
AX   fl'.MIA  RF  Attenuator  w/2B22   I'flP  Diode  UNUSED  4 


ID59  AI'All    Indicator    for   APR1    and   APR! 
ARN6   l0O-I7SOfcc   4- band  SupeT.   28V  on  Plate 
ARN7    lun-lTaOkc   Power *2STBC   &    115V    400cy 
ART13   With   Meters.   Tubes   and   XUI 
APNM   420mc  w /Tubes,    Dynamotor.   WobuUtor 

APX1   w/S8  Tubes  and  a  warehouse  of  parts     

Tuning  Unit   for   APX1    with   3  Tubes 

ril-s  AKCS  Control  for  ARC3  Xmlitr   &  Recvr 

RT58/ABC12    225-350me  W/4S   Tubes,   2CS0A  final 

C45  Control   Box   for  ARC12   and  ARC1    . 

CS7/ART13   Con,    Box  w/key   for  AltTl.'i 
BAJ7    WaLkle-Talkle    A    Battery,    1^    Volt 
BASIS    1%V  Dry  Battery,   Screw   Terminals 
C4/ARN7   w/l-70-B   Signal   Strength    Meter 
RM.V2  Use  it  to  make   "Maey  Pone   Patch" 
C57/APX2    Control     Box      . 

PATCH  CORD  w/2  Twin  Plugs.   Pour  Foot   Cord 
RELAY.    STEPPING,   6   bank,    11    position,    24VDC 
BCHWGB   OSC    W/2K41    Klystron,    2tiftD-3SO0mc 
RriorSB    RF   Preamplifier   w/Two  Tubes 

!u80B    RF    Drltet,    Leta   Tubes 
RA»i*R   Recrr  Supply,  GOey.  Out-105  &  300V. 


GOOD   17 

GOOD  24 

FAIR   14 

GOOD  27 

FAIR  3 

FAIR  5 

KX    I 

LN   I 

..    EX   29 

...  ,   GOOD    I 

.  ..    .GOOD    I 

INI  SKI)   4/1 

UNUSED  4/1 

UNUSED  2 

NEW   I 

GOOD   I 

NEW   I 

NEW  2 

KB   18 

FAIR  6 

FAIR  7 

FAIR   12 


.00 

.00 

.00 

.00 
,55 
.50 
.00 
.00 
.50 

25 

00 

75 
.50 
.50 
,50 
.50 

85 
:25 
.00 
,75 

75 
.00 
.00 
,25 
,25 
.75 
.25 
.00 
.B0 

55 
,55 

55 
.80 
.55 


Boy   Saint   Louis 
Mississippi 
Shipment;   FOB   Bay   Saint   Louis.    Terms:    Net,   Cosh. 


E.  C,   HAYDEN 


tude  has  been  expressed  by  the  members  of  the 
Board  of  the  Amateur  Radio  Relay  League, 
However,  before  we  blindly  accept  such  crit- 
ieism,  let's  think  about  our  state  of  affairs. 

The  article  is  inconsistent  and  the  author 
contradicts  himself.  He  states  through  implica- 
tion that  the  article  will  examine  recent  critic- 
ism with  an  unprejudiced  eye.  The  reader  was 
initially  made  to  believe  that  the  author  would 
be  objective.  However,  the  author  goes  on  and 
writes  as  opinionated  an  article  on  Incentive 
Licensing  as  has  yet  appeared.  He  had  warned 
us  to  be  less  emotional  about  the  subject  and 
to  submit  to  reason;  however,  the  article  was 
filled  with  emotional  appeals.  It  uses  the  tech- 
niques of  name  calling,  card  stacking,  and  un- 
documented testimonals.  I  contend  that  such 
devices  need  not  be  used  to  reveal  truth  where 
truth  and  reason  exist. 

"Listen  .  ,  .  Fellow  Radio  Amateurs"  began 
by  citing  an  ideal  definition  of  Amateur  Radio 
to  which  we  should  all  theoretically  aspire  to 
conform.  However,  from  this  very  definition, 
it  does  not  appear  that  the  drafters  of  the 
Regulations  of  the  Communications  Act 
wanted  to  preclude  the  "communicator"  from 
amateur  operations,  but  the  author  specifically 
spoke  against  the  "communicator"  as  opposed 
to  the  technically  qualified  ham.  This  F.C.C. 
definition  follows; 

a    service    of    self    training,    intercommu- 
cation,  and  technical  investigation,  carried 
on  by  amateurs;  that  is  by  duly  authorized 
persons    interested    hi    radio    techniques 
solely  with  a  personal  aim  AND  without 
pecuniary  interest. 
Admittedly,  reading  law  is  a  process  of  inter- 
pretation.   However,   it   is   only   a   supposition 
that  the  F.C.C,  Regulations  had  the  intentions 
of  preventing  the  knowledgable  communicator 
from  being  a  ham.  If  such  were  the  intentions, 
the  F.C.C,  license  exams  would  have  long  ago 
been   made   more   difficult.    The   incentive    li- 
cense plan  asks  for  harder  examinations.  In  the 
light  of  the  above  discussion,  asking  for  harder 
exams  only  begs  the  untennable  issue  of  inter- 
pretation. 
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NEW  SURPLUS  TUBES— GUARANTEED! 

2C39A 

(ceramic) 

3CX100A5 

2C43 

3C22 

3D21WA 

3E29     .  . . 

4-65A     .  .  -. 

4-125A   ... 

4-250A 

4-400A 


54   Mia   Ave,,    Dayton   27,   Ohio 


;o UUHHi 

$  6.95@ 

unitcu: 
4X150A 

9,95@ 

4X1 50G     . 

9.95@ 

4CX250B 

4.95@ 

4X250B 

14.95® 

4CX30OA 

24.95@ 

4CX1000A 

6.95@ 

100TH 

e.95@ 

250TH     . . 

16.95@ 

304TL     .  , 

24.95@ 

404A 

34.95  @ 

416B 

$  9.50@ 

41 7A     , 

22.50@ 

450TL 

24.95@ 

803 

1995@ 

811     .  . 

34.95@ 

812A 

ioo.ooS 

813 

10.95@ 

526     .  . 

17.50® 

329B     . 

29.95@ 

833A 

2,95@ 

6080WB 

9.95@ 

371B 

$  4.95@ 

24.95@ 

5.95 

2.50 

3.50i 

12.50 

4.25. 
7.95 

37.50i 

14.95i 
3.50@ 


KLYSTRONS 

2K28 

726C 

8L6310 

6116 

6940         .    .  , 

1B63A 

TWT  TUBES 

Eimac- 

EM778 

Hugg.    HA-9B 


$19,95@ 
12.50(5) 

124.95 
29.95 

69,95 
12.50 


kifell-di-lfrl 


$250,001® 
125.00@ 

ALSO   MANY    OTHER   TYPES   NOT    LISTED— WE    NEED   TRANSMITTING,    RECEIVING*    KLYSTRON,    THYRATRON,    MAGNETRON.    IG~ 

NITRON  TUBES,    PARTS,   COMPONENTS   AND    TEST    EQUIPMENT. 

LOW  PASS  FILTERS— by  R.  L.  Drake 

TV*3GO-10HW  used   in  300  ohm   line  of  tranmitters  in  the  10  &  11  meter  bands 

TV-300  15HW  used  m  300  ohm  I  me  of  transmitters  in  the  10  &  11  meter  bands 

TV-30O-20HW  used  in  300  ohm  line  of  transmitters  in  the  10  &  11  meter  bands 

SILICON  RECTIFIERS: 

Sarks  T.   (M500)  .        ......   55c@  Top  Hats  Clip  Mount  (400piv.  750ma) 

Cambion  Coil  Forms  Ferrite  Slug  (OD  1X1  Ya  in.)  , 

RG54/U  Coax  Cable  58  ohm  Silver  p.  shield  very  good  for  VHF-100  ft.   

UG88/U   Male   BNC   Connectors    ..    35c@   or   3  for  $1.00     UG290/U   Female   Chassis  mt 

VAR.  CAPACITORS; 

Dual  35mmf  2  Slot  Tuned  on  Ceramic  Brock  l"XlV2f/XV4w— 39c@ 

Single     50mmf    Slot    Tuned— 39c@     3  for  $1.00  1.8  to   19   APC    Shaft  Tune — 55e< 

115V  AC  red  Pilot  Light  with  bulb  and  18"  leads— 39c@ 

10K-1Q0W    Resistors— 59c@        2    for    $1.00  1K-25W— Slider   Resistor- -35c@ 

Mixed  Resistor  gags  (50  resistors  to  each  bag) — 79c@ 


2.95@ 

$2*95@ 
2.95© 


5  for  $1.00 

5  for  $1.00 

$2.95 

35c@    or   3   for  $1.00 


Mixed  Hardware  Bags  (1  lb  bags 
TRANSISTORS— 2N234A— 2N235B— 55c@ 
SOCKETS^ 

4X150  sockets  (2  on  chassis)  with  chimneys  attached 

4CX300A  Sockets  SK700 $7.50@ 

7  Pm  Miniature  Sockets  ..   3  for      .25 

XTAL    Sockets    Ceramic    CR-23/U— 15c@     ,  ,  r        ,  ,  ,  t    

XTAL  Boards  (holds  10  small  xtals)  good  for  C8  or  Xtaf  bank 

XTALS: 

CR  lA/AR-Holders  for  6  &  2  Meters 


45c@         Ohmite  250   RF   Chokes— 39c@ 


3  for  $1.00 

2  for  $1.00 

3  for  $1.00 

3  for  $1.00 

2  for  $1.50 

3  for  $1.00 
2  for  $1.00 


8   pin    octal    sockets 
811*866    Wafer    Type    Soc 
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P-       ¥       ¥       1 
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FREQ. 

8156,47  Kc 
8200  Kc 
820714  Kc 
8220  Kc 
8223.07  Kc 
8224  Kc 
8236  Kc 
FT243  HOLDERS 
FREQ. 

5622.222  Kc 
5675  Kc 
5700  Kc 
5725  Kc 
5750  Kc 
5775  Kc 
5800  Kc 
6525  Kc 
6550  Kc 
6575  Kc 


FREQ. 

8238.46  Kc 
S240  Kc 
8246.46  Kc 
8260  Kc 
8261.25  Kc 
8264.28  Kc 
8270.66  KC 


FREQ. 

8272  Kc 

8275  Kc 
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FREQ. 
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6200  Kc 
6225  Kc 
6275  Kc 
6325  Kc 
6925  Kc 
6950  Kc 
6975  Kc 


5Cc@ 
FREQ. 

8300    Kc 

8320   Kc 

8330.76  Kc 

8332    Kc 

8603.08  Kc 

8727    Kc 

8364    Kc 

..  $1.00@ 

FREQ. 

6350  Kc 

6375  Kc 

6400  Kc 

6425  Kc 

6450  Kc 

6475  Kc 

6500  Kc 

7150  Kc 

7250  Kc 

7275  Kc 


FT243  Xtafs— $1X0@  CONTINUED 


FREQ. 
6600  Kc 
6625  Kc 
6650  Kc 
6675  Kc 
6700  Kc 

FREQ. 
7410  Kc 
7425  Kc 

7450  Kc 
7475  Kc 
7500  Kc 
7525  Kc 
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6800  Kc 
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6900  Kc 
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7625  Kc 
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7700  Kc 
7725  Kc 


FREQ. 

372.222  Kc 
374.074  Kc 
377.778  Kc 
381.481  Kc 


FREQ. 

392.593  Kc 
396.292  Kc 
398.148  Kc 
405.556  Kc 


FREQ. 

418.519  Kc 
490.741  Kc 
512.963  Kc 
516.667  Kc 


per  pair  $2.50 

3  for       .25 

2  for       .45 

2  for       .25 

$1 .00 

FREQ. 
7300  Kc 
7325  Kc 
7350  Kc 
7375  Kc 
Kc 

FREQ. 
7975  Kc 
14.020  Mc 
14.233  Mc 
14.300  Mc 
14.593  Mc 
14.620  Mc 
14.833  Mc 
35c@  or  3  for  $1.00 
FREQ. 
7510  Kc 
7540  Kc 
27.15833   Mc 
20.77778  Mc 


FREQ. 
7000  Kc 
7025   Kc 
7106.6   Kc 
7125  Kc 
Kc 

FREQ. 
7750  Kc 
7775  Kc 
7800  Kc 
7825  Kc 
7850  Kc 
7875  Kc 
7925   Kc 
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Back  Issue 
Christmas  Bargain 

Here  is  your  chance  to  fill  in  those  missing  back  issues  of  73  and  get  some  delightful 
reading  for  the  Christmas  holidays.  It  is  also  an  opportunity  to  send  an  interesting  present 
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The  first  of  his  errors  in  logic  occurred  when 
the  author  criticized  the  current  mode  of  op- 
erations by  hams  when  they  are  on  the  air  or 
otherwise.  I  refer  to  his  citing  of  crowded  band 
conditions,  purchase  of  commercial  equipment, 
and  the  desire  to  belong  to  clubs.  All  of  these 
were  cited  as  bad  practices.  However,  allow 
me  to  justify  these  conditions.  They  are  all 
consequences  and  responses  to  healthy  social 
conditions.  On  the  first  count,  every  one  will 
admit  that  ham  radio  is  a  popular  hobby.  Edu- 
cation has  progressed  to  the  point  where  peo- 
ple are  better  informed  today  then  ever  be- 
fore. With  thousands  passing  the  General  Class 
License  Exam  and  wanting  to  operate,  crowd- 
ed conditions  must  arise.  Secondly,  why 
should  one  homebrew  equipment,  when  the 
electronics  field  has  supplied  him  with  kits  that 
save  him  money? 

The  desire  to  belong  to  clubs  should  never 
be  considered  an  absurdity.  We  as  humans 
tie  social  animals.  Everyone  of  us  desires  to 
belong  to  groups  (e.g.  families,  church  groups, 
clubs,  etc.),  to  see  accomplishments  of  others, 
and  to  receive  recognition  from  our  peers  for 
our  own  accomplishments.  These  are  the 
drives  that  build  well  adjusted  adults.  These 
are  the  ends  that  Amateur  Radio  provides 
through  similiar  interest  in  communications. 
We  would  allow  Amateur  Radio  to  exist  as  an 
art;  but  we  would  not  allow  it  to  serve  us,  if 
everyone  took  the  attitude  of  the  author  of 
"Listen  .  .  ♦  Fellow  Radio  Amateur/' 

Then  to  add  insult  to  injury  the  article 
called  the  common  ham  an  appliance  operator. 
This  is  name  calling.  This  type  of  journalism 
only  clouds  the  issue  and  brings  about  more 
confusion. 

However,  the  article  did  not  cease  ridicul- 
ing the  amateur  operator  at  this  point.  After 
stacking  the  cards  by  slanting  all  the  facts  to 
agree  with  his  opinions,  the  author  attacked 
the  ham  for  some  of  his  idiosvncracies.  The 
author's  petty  citation  of  the  "break-breaks" 
and  "gimme  a  clear  channel  for  phone  patch" 
operation,  are  just  a  few  of  the  examples. 
The  critical  reader  noticed  that  here  the  author 
attacked  the  operator  instead  of  presenting 
arguments  for  his  ideas.  Very  few  will  deny 
that  it  is  easier  to  attack  your  opponent  with 
insult  and  emotionally  packed  words  then  to 
logically  attack  his  arguments.  In  other  words, 
attack  the  man  and  not  the  argument.  It  is 
easier  and  a  lot  of  people  are  fooled  into  be- 
lie%dng  you  especially  when  you  have  a  good 
vocabulary;  Here,  again,  the  argument  against 
or  for  incentive  Licensing  has  been  confused 
with  someone  s  emotional  drives, 

inconsistencies  permeated  the  entire  paper. 


The  following  quote  from  the  text  should  be 
reviewed: 

"The    idea    Amateur    Radio    exists    as    a 
hobby   is    a   dangerous   one,    and    a   pureh 
amateur  concept:  to  defend  *  .  /* 

Do  advocates  of  Incentive  Licensing  propose 
that  amateurs  become  non -amateur,  or  com- 
mercial in  character? 

What  motivates  the  advocates  of  Incentive 
Licensing?  I  do  not  think  it  is  their  altruistic 
concern  for  our  hobby.  In  my  opinion  there 
are  two  primary  motives: 

A.  These  people  are  reactionary  in  character 
and  want  to  revert  back  to  operating 
conditions  of  the  earlv  and  late  193G*s, 

Ml 

Such  aspirations  for  uncrowded  bands 
are  unrealistic.  No  one  can  turn  back 
time,  The  desire  to  do  so  can  be  inter- 
preted as  wanting  to  satisfy  ones  ego  by 
bringing  back  the  good  old  days.  In  the 
good  old  days  he  was  a  big  wheel  and 
had  recognition.  Today  he  is  lost  in  the 
masses  who  are  also  interested  in  the 
hobby.  He  no  longer  has  the  recognition 
that  he  once  had, 

B,  Snperfically,  the  coming  International 
Conference  in  Geneva  appears  as  an 
motive  force.  However,  I  consider  this 
a  rationalization  in  the  light  of  the  cause 
stated  in  A.  However ,  this  will  be  dis- 
cussed in  another  paragraph. 

Reactionary  behavior  leads  to  growth  stop- 
page. The  argument  of  intellectual  stimulation 
not  arising  from  ham  radio  today  is  a  fallicious 
one.  Intellectual  stimulation  is  relative  to  the 
period  of  time  we  live  in.  Considering  the 
many  curious  items  in  the  field  of  science,  ham 
radio  may  not  be  relatively  stimulating  today. 
But  it  is  far  advanced  on  an  intellectual  basis 
over  1937. 

However,  the  major  indictment  of  "Listen: 
Fellow  Radio  Amateur"  has  yet  to  be  presented. 
The  author  cites  several  far  fetched  instances 
to  substantiate  his  viewpoint.  For  instance,  the 
author  gives  the  example  of  the  young  ham, 
who  was  a  poor  student,  to  prove  the  decay 
of  the  'art."  Also,  the  "'appliance  operator*'  was 
derogatorily  compared  to  the  housewife  as 
being  only  capable  of  pushing  buttons.  Yes, 
this  was  scanty  the  evidence  the  author  gave 
to  substantiate  his  low  opinion  of  the  state  of 
affairs  of  ham  radio* 

I  submit  that  these  deductions  are  illogical. 
Let's  stop  and  think!  For  example,  if  a  particu- 
lar person  has  black  hair  in  a  family  >  does  it 
mean  everyone  in  the  family  has  black  hair? 
If  a  young  ham  gets  poor  grades  in  school, 
does  it  mean  that  all  hams  are  poor  students 
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or  rwu  poor  theoreticans?  Or  if  a  few  hams 
cant  repair  their  gear  themselves,  does  it  mean 
all  hams  are  not  technically  inclined?  No.  No, 
No,  No  one  has  the  right  to  generalize  that 
what  may  be  true  for  one,  ten,  or  ten  thousand 
is  true  for  all  two  hundred  fifty  thousand.  Any- 
one who  so  reasons  only  fools  himself. 

What  tickles  my  funnv  bone  even  more  is 
the  pseudo-sophisticated  attitude  of  advocates 
of  the  Incentive  License  plan,  I  especially  refer 
to  Board  Members  of  the  ARRL,  the  origina- 
tors of  this  farce  proposal.  These  same  men 
who  back  Incentive  Licensing  and  also  accuse 
the  ham  of  being  an  appliance  operator  are  re- 
sponsible for  the  very  condition  that  they  crit- 
icize. Rather  inconsistent  and  paradoxical, 
isn't  it? 

Our  ecenomy  is  based  upon  the  principle  of 
profit  motivation.  If  an  electronics  company 
can  run  a  profitable  operation  by  manufactur- 
ing amateur  equipment,  they  are  violating  no 
law*  However,  the  manufacturers  are  stimulus 
to  the  so-called  "appliance  operator"  condition. 
If  the  ARRL  is  opposed  to  the  appliance  opera- 
tor, and  therefore,  commercial  equipment,  why 
do  they  accept  the  advertising  funds  of  the 
electronics  companies?  Their  actions  certainly 
contradict  their  theory  in  wanting  incentive 
licensing* 

It  is  mv  belief  that  the  Board  of  Directors  of 

gi 

the  ARRL  has  broken  the  fiduciary  relation- 
ship between  the  ham  community  and  them- 
selves. Why  weren't  we  consulted  through 
opinion  surveys  in  their  monthly  publications? 
They  say  the  cost  was  too  high  and  the  time 
too  short.  This  was  an  answer  from  a  Chicago 
resident  board  member.  Well,  if  one  takes  an 
attitude  as  this,  it  is  primi-facia  evidence  that 
they  don't  know  the  definition  of  fiduciary  or 
trust. 

In  summary  I  would  like  to  comment  on  the 

■ 

rationalization  referred  to  above.  Obviouslv 
the  ARRL  Board  has  been  procrastinating  and 
now  conjecturing  about  the  effect  of  the  In- 
centive Licensing  proposal  on  the  forthcoming 
international  conference  in  Geneva,  Any  lever- 
age the  ARRL  thinks  it  might  acquire  by  the 
Incentive  Licensing  program  is  strictly  imagin- 
ary. The  rising  nations  of  Africa  will  not  listen 
to  promises  or  suppositional  "ifs/*  International 
politics  is  too  complex  to  reduce  the  argument 
of  frequency  allocations  to  such  simplified 
terms.  We  can  not  equate  the  international 
scene  and  its  problems  to  a  mere  affirmation  or 
disaffirmation  of  the  Incentive  Licensing  plan. 
Decisions  will  be  made  upon  the  basis  of 
politico-economic  considerations;  not  incentive 
licensing  as  the  ARRL  would  have  you  believe. 


GENERALIZE   YOURSELF! 

LEARN   RADIO  CODE 

The  EASY  WAY 


PRICE 
$9.95 


No    Books   To    Read — No   Visual 

Gimmicks    To    Distract    You.    Just 

listen  and  learn 

Bated  on  modern  piyohoEogletl 
techniques  —  Thii  coune  will 
take    you    beyond    It    w.p.m.    In 

LESS  THAN   ft   THE  TIME 

Available  also  on  magnetic  tape 

St*   Your   Dealer  Now/ 


Album  Contains  Three  12"  LP's  %Vi  Hr.   Instruction 


Life   Story  of 
Nikola  Tesla 

Now,  learn  code  and  some- 
thing else  at  the  same  time. 
Fascinating  story  and  code 
practice  at  same  time*     $2,49 

EPSILON  RECORDS 


2789   CAROLINA 
REDWOOD    CITY,    CALIF. 


JEFF-TRONICS 

COMMAND  TRANSMITTERS—  NEW 
3-4      Mc.  14  lbs.  $9.00 
4-5.3  Mc.  14  lbs.  $7*00 

SELENIUM  RECTIFIERS-IEECE -NEVILLE,  14  volts,  60  Amps., 
3~phase.  new.  15  lbs.  $7.73 

BC*733  RECEIVER,  108-110  Mc.  can  be  converted  for  6  or  2 
meters,  or  aircraft.  21  lbs.  $6.00 

0-25  MILLIAMP  DC  TRIPLET  METER,  special  scale  can  be 
erased  for  your  own  scale.  New.  $1.75  each,  10  for 
$15,00 

BC-348  RECEIVERS— Just  2  in  stock,  with  115  v.  power 
supply  and   spkr.   Excellent   cond.   $79.95   each. 


GEARS— We  just  bought  over  10.000  precision  gears, 
S1 00.000  worth  original  govt,  cost,  and  are  making  up  a 
list  of  sizes  and  prices.  If  you  have  any  need  for  gears, 
write  for  a  copy  of  the  gear  list. 


GUARANTEED    USED    HAM    GEAR 

Collins   KWM-1   with   516F-2  AC  supply 

National    NC-109    revr. 

Gonset   6-meter   Communicator    IV    ... 

Johnson  Challenger  Xmtn 

Eico  730  Modulator 

HaUJcrafters  S-85 


$400.00 
$100.00 
$250.00 
$  95.00 
$  32.50 
$  65.00 


COAX  CONNECTORS— BRAND  NEW— MADE  N  USA 

PL-259  or   50*239— 40c   each,  6  for  $2,00 

Adapters  for  RG^58  or  RG-59,  specify,  12c  each,  12  for  $1.25 


Please  include  postage.  Any  excess  wilt  be  refund- 
ed.   Add    50c    for    handling    on    orders    under    52*00, 

Send  for  our  catalog. 
4791    Memphis    Ave.  Cleveland,    Ohio    44109 


HELP   FILL   THOSE   CHRISTMAS  STOCKINGS! 

(OURS  TOO) 


2"  x  4V4" 


$1.50  ppd 


CALL    LETTER    PLATES 

Engraved  Laminated   Plastic — White  LcJters 

on    Black   Background 

Special   Club    Rates  —  Satisfaction    Guaranteed 

R    &    S    PLASTICS,    Box    644,    Lithio    Springs,    Go. 


DECEMBER  1963 


85 


(W2NSD  from  page  71  ) 

and  adequate  documentation  to  prove  that 
such  a  trend  does  exist.  This  has  been  one  of 
my  main  complaints  right  from  the  start:  the 
ARRL  is  proposing  legislation  without  showing 
that  there  is  any  need  for  it,  I  have  been  ask- 
ing them  since  last  February  to  provide  one 
single  shred  of  evidence  that  there  is  a  trend 
or  a  need  and  they  have  never  answered  my 
question. 

The  Bill  On  article  which  I  printed  last 
month  was,  unfortunately,  a  beautiful  example 
of  the  vagueness  and  misdirection  that  is  being 
used  to  cloud  this  ARRL  move.  Bill,  who  is  a 
good  friend  of  mine,  dared  me  to  print  his 
views,  I  did.  But,  having  been  around  ham 
radio  for  enough  years  to  remember  back  to 
the  Elysium  fields  of  1940  to  which  Bill  refers 
so  nostalgically,  I  can  say  that  I  believe  things 
have  changed  very  little.  In  those  days  I  spent 
a  lot  of  time  going  around  visiting  amateurs 
and  even  though  more  of  them  built  their  gear, 
I  don't  remember  them  as  the  supermen  they 
are  billed  as  today •  Though  there  are  no  statis- 
tics to  prove  things  one  way  or  the  other,  I 
remember  meeting  one  ham  who  had  built  his 
own  receiver  (1940)  and  I  was  quite  im- 
pressed. This  was  almost  unheard  of  then.  He 
built  it  from  an  article  in  the  Handbook  and 
never  got  it  working  quite  as  well  as  a  $29.50 
Hallicrafter  Skvbuddy.  I  built  a  receiver  in 
1937,  an  all  band  job  from  200  kc  to  100  ma 
It  was  lousy.  I  didn't  know  any  more  about 
radio  by  1942  than  about  200,000  amateurs 
today.  The  Navy  put  me  through  their  radio 
and  radar  school  and  made  me  an  "expert/' 

So  much  for  all  that  hog  wash  about  todays 
amateurs  trending  anywhere  that  requires  im- 
mediate and  drastic  regulation  changes  to  cor- 
rect. I  was  back  there  ...  I  was  one  of  them 
.  .  .  don't  hand  me  all  that  baloney. 

Now,  to  the  matter  at  hand.  The  FCC  is 
being  pressured  to  push  this  RM-499  through. 
If  you  are  opposed  then  it  is  up  to  you  to  push 
the  other  way.  You  may  not  care  one  whit 
about  the  philosophical  arguments  presented, 
merely  being  furious  about  their  intended 
destruction  of  the  Conditional  Class  license. 
You  may  merely  disagree  with  the  dictatorial 
way  the  ARRL  has  gone  about  this.  No  mat* 
ter  the  motivation,  this  is  probably  a  good  time 
to  speak  up.  Write  to  the  FCC  (with  original 
and  14  copies)  giving  your  arguments.  Give 
your  Senator  or  Representative  the  details  on 
what  is  happening.  Even  one  of  the  15  word 
Congressman  special  telegrams  for  94c  is  worth 
while.  If  you  can't  manage  to  work  up  15 
copies  of  your  comments  then  we'll  type  them 


up  here  and  inn  them  off  for  you  on  our  offset 
press  for  $2  per  double  spaced  typed  page 
and  return  20  copies  to  you.  Your  local  printer 
can  probably  save  you  time  on  this  ,  .  .  and 
perhaps  money. 

It  is  interesting  to  note  that  protest  ham- 
fests  are  springing  up  all  around  the  country. 
The  fellows  down  in  Texas  figure  they  will 
get  between  1500  and  2000  angry  amateurs 
together  in  Brownsfield  on  November  9  10. 
This,  together  with  my  mail,  would  lead  me  to 
believe  that  the  "significant  percentage"  of 
amateurs  who  are  supporting  die  League  move 
must  be  miniscule. 

The  first  IOAR  Bulletin  is  now  available. 
This  is  a  32  page  reprint  of  the  more  erudite 
letters  received  con  and  pro  the  ARRL  basse! 
It  makes  fascinating  reading.  Send  a  dollar  for 
12  issues  of  the  Bulletin,  or  2<»    for  this  single 


one* 


Touring 


The  first  Institute  Tour  was  such  a  striking 
success  that  we  are  naturally  anxious  to  set 
up  more  such  trips.  We  were  able  to  take  73 
hams  and  their  wives  on  four  day  visits  to 
London,  Paris,  Geneva,  Rome  and  Berlin  with 
all  expenses  except  lunches  and  dinners  paid 
for  only  $560  each.  This  included  hamfests  in 
all  except  Rome,  where  we  had  a  personal  tour 
of  the  Vatican  and  an  audience  with  the  Pope 
(arranged  by  Hammarlund),  plus  guided 
tours  of  both  West  and  East  Berlin.  When  you 
consider  that  the  normal  tourist  air  fare  for 
this  trip  is  $630  and  that  we  traveled  by  jet 
everywhere  except  into  Berlin,  this  is  amazing. 

Virginia  has  firmly  cancelled  my  idea  of  a 
round-the-world  tour  for  this  coming  spring, 
pointing  out  that  I'd  do  a  lot  better  to  devote 
my  time  to  building  up  73  and  the  Institute 
instead  of  trying  to  make  plane,  bus  and  hotel 
arrangements  in  fifty  different  countries.  She's 
right,  of  course. 

This  won't  stop  me  from  setting  up  the 
Scandanavian  tour  for  September  and  maybe 
another  European  tour  for  October.  Well  plan 
on  starting  the  first  tour  August  30,  with  four 
days  each  in  Oslo,  Stockholm,  Helsinki,  Ber- 
lin and  Copenhagen.  This  is  the  best  time 
of  year  for  a  visit  to  these  countries.  We'll 
return  September  21st  three  weeks  later.  The 
cost  of  the  all-expenses  (except  lunches  and 
dinners)  tour  will  be  about  $600.  This  is  a 
lot  less  than  the  tourist  air  fare  to  Helsinki. 
This  is  a  little  higher  than  I  thought  we  would 
have  to  charge,  but  I  had  reckoned  without 
all  those  airport  taxes  that  other  countries 
charge  and  little  extras  for  hamfests. 

We  are  planning  a  second  tour  of  Europe 
to  London,   Paris,   Geneva,   Rome  and   Berlin 
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to  leave  New  York  on  September  27th  and 
return  three  weeks  later  on  October  19th,  This 
one  will  also  run  about  $600  unless  there 
are  some  increases  in  air  fares.  We  can  handle 
a  maximum  of  75  hams  and  wives,  so  if  you 
are  planning  on  this  please  let  us  know  as 
soon  as  possible.  This  tour  is  being  planned 
to  coincide  with  the  1964  Convention  of  the 
International  Amateur  Radio  Club  in  Geneva. 

An  enterprising  amateur  is  opening  a  hotel 
that  is  particularly  aimed  at  the  ham  trade, 
P1I  try  to  have  full  information  on  this  one 
by  next  month.  Located  on  Curacao,  it  will 
feature  ham  shacks  for  all  visiting  hams,  ham 
stations  on  their  fleet  of  boats,  instant  licensing 
for  visitors,  facilities  for  water  skiing,  skin 
diving,  fishing,  and  everything  you  would  ex- 
pect in  a  fine  resort  hotel.  If  it  is  at  all  pos- 
sible we  will  arrange  a  ham  tour  for  this  spring 
to  this  nearby  spot. 

•   *  .  Wayne 

New  Product 

The  newest  toy  at  73  Headquarters  is  our 
tape  embossing  machine.  This  handy  little 
gadget  makes  raised  labels  of  either  one  or  two 
lines  for  marking  antenna  feedlines,  rig  con- 
trols, and  parts  cabinets,  Virginia  has  even  used 
it  for  marking  kitchen  cannisters  and  the  dog's 
collar.  The  adhesive  labels  stick  to  almost  any- 
thing and  provide  a  permanent  nameplate. 

Best  of  all,  the  embosser  only  costs  $5,95 
postpaid.  Write  to  Charles  Spite  W4API,  Box 
4095,  Arlington,  Virginia,  22204. 

Culled  from  the  Journals 

Who  says  the  professional  journals  are  dry 
as  dust?  While  searching  through  the  back 
files  of  Proceedings  of  the  IRE  for  an  obscure 
reference  on  broad-band,  ferrite  core  trans- 
formers, the  following  gem  was  spotted  on 
page  1383  of  the  August,  1959  issue.  In  a 
submission  entitled  "Some  Notes  on  Space 
Communications,"  John  P.  Costas  writes: 

"Before  the  author  is  accused  of  being 
a  theoretician 5  .   .  /' 
"5  Theoretician— one  who  has  been  trained 
to  assume  everything  but  responsibili- 
ty. 
Incidentally,    this    boy    Costas    just    doesn't 
give  up.  He  was  the  original  pusher  of  double- 
sideband  l  and  in  this  submission  he  was  right 
in  there  pitching  on  the  proper  ratio  of  side- 
band to  carrier  power  for  phase-lock  detection. 

.  ,  .  W4WKM 


i  "Synchronous    Communications,"    Proc.    IRE,    Vol.    44, 
PP.    1713-1718,    Dec.    1956. 


MEASURE  R  TO  0.1%,  E  AND  I  TO  0.1% 
LEEDS  &  NORTHRUP  VOLTAGE-DIVIDER  BOX 

20K  ohm  Kelvin-Varley  ekt*  3-tfial,  plus  handsome  panel  & 
knobs*  3d  is  3'  diameter  calibrated  each  .0001,  Major  compo- 
nent of  a  S  1055.00  test  let;  accuracy  spec  is  I  part  in  10,000; 
dc  to  low  AF.  Instructions  on  theory  &  practical  ckts  tell  how 
to   measure    R   to  Q.l*b   with   R    standards    incTuded   and    I    and    £ 


to    0.01%    with    %ER0 
low  as  steps  of  ZOO  uv* 


current    drawn.    As    high    as    350    v.    as 
10  lbs.   fob   Los  Angeles*   only         $69.50 


BEST  TEST  SCOPE  FOR  TRANSISTOR  WORK 


DuMont    304 A    shows    dc    to 
VTVM,    fob    Los    Angeles 


100    kc. 


Calibrated    defL,    use    as 
$149,50 


PWR  SPLY  FOR  ART  13  &  OTHER  XMTRS: 

#20122,  p/o  TCM/TCU,  input  M5v  50/60  cy  I  ph  1 1  amps, 
dc  outputs  1300V*  350  ma,  500v*  425  ma.  50v,  400  ma. 
Metered,  w/ckt-brkr  controls,  ready  to  use,  BRAND  NEW 
original   box  I  Cost  $1000.00 1  360  lbs.   fob   Tacoma*   Wn.     $79.50 


ARC  3.  ARC-27,  ART-13  MANUALS! 


Handbooks    mainten. 
etc.    Each,    postpaid 


oner.,    theory,    schem.    dwgs> 


$10.00 


HIRE  OUT  TO  FIND  TREASURE  &  BURIED  PIPE 


All    you    need    is    this    like-new    MINE     DETECTOR,    complete 

&      plastic     suitcase,      complete,        t.01  Gfl 
Type!),  23  lbs.  fob  Tacoma,    Wn.         #*faHI 


with      Handbook 

AN    PRS-3   (Late  Typ< 


CHOICE  BARGAINS  IN  COMMUN.  RECEIVERS 

BC4538:  190-550  kc  6-tube  superhet  w/*5  ke  IF's  ideal  at 
long- wave  rcvr.  as  tunable  IF  A  as  2nd  convert,  W  all  data, 
CHRP.    ELECTRICALLY!  Grid.  OK!   II    lbs.  rob  LA.      112.95 

R-45/ARR-7    w/ae    sply.    0.55-43 
cash  or  Time  Pay  $17,95  down. 


mc;    xtl    filter,    etc.    $179.50 


RBS:  Navy's  pride  2-20  mc  1 4- tube  superhet  has  voice  filter 
for  low  noise,  car-saving  AGC,  high  sens.  &  select,  IF  H  1255 
kc.  Checked,  aligned,  w/pwr  sply,  cords,  tech  data,  £69  511 
ready  t*  use,  fob  Charleston.  S.   C.  or  Los  Angeles.         TVtf,w 

Low    Fretr:    OZ-2  superhet    1 5- 1750   kc*   w/tthera  %  79,50 

RBL-H    TRF.    15-606  ke,  w/schem  $($0,00 


High:     Freq. :     APR-4    rcvr,     plug,     book,     tuning 

units,    38-1000   me  

(Add    $30  for   AM/FH,    TN-19   &    54  to   reach   4   kmc. 

National"   HFS,     27-250     me     superhet-superregen. 
10.7    me    LF.    W /coils,    pwr    sply 


$179.50 


$99.50 


R-III/APR-5A    receiver    I    to    6    kme    &    Panadapter    RDP    <  10 

APR-4    and    APR-5A)     in      Si  99.50 


rack  cabinet,    115  v  60  cy  in 

RDP  by  itself,  checked  OK,  w /schematic 


SI  25-00 


2-METER  RECEIVER  &  2/6/10  METER  XMTR 

SCR- 522  rcvr,  xmtr,  rack,  ease,  eie,  oond.  19  tubes  include 
B32A*s,  100-156  me  AM.  Satisfaction  grid.  Sold  at  less  than 
tube  surplus  cost.  Sbpg  *t  90  lbs  fob  Bremer-  (Id  Q*l 
ton.     Wash.  t      *    ,    ,     . 

Add  S3. 00  for  complete  technical  data  group  including  original 
schematics*  parts  list*  IF*  xtl  formulas,  instruct,  for  AC  pwr 
sply.  for  rcvr  ccntin.  tuning*  for  xmtr  2-meter  use  &  for 
putting  xmtr  on  6  &  10  meters.  Add  $7,50  for  complete 
Handbook  which  includes  AC  sply  RA-62. 

AC    Pwr    for   SCR-522:    Brand    new    RA-62  A,    w/all 
cords,    ready  to   use,    fob   Stockton*    Cal. 


$49.50 


$49.50  IM  FREQ  METERS  ARE  $42.50 


20     mc    w/matching     book*     xtl, 
,    plug*    100%    grtd 
:     Modify    new     EAO,    w/silicon 
instructions    we    furnish 
w/readable  but  ragged  calib.  book       . 
w/xtl   but   no   calibration   book 
{90-450     mc).      TS-T74      (20-280     mc)      or 
(85-*  300  mcK   each 
TS-186.    OJ-tO    KMC,    .01%.   xtl   calib, 
General      Radio     Co,      —620  A.      10-3000 


Navy,     LM-*     .125 

schematic,    instrue. 

AC     Pwr    for     LM 

diodes, 

OK    LM 

OK    LM 

TS- 1 73 

TS^I75 


mc*     eitl 


calib..    .01%    accur.     Regular    $625.00*    only 


HERE 

$57.50 
$9.95 

,  ,.  ,    $42,50 
$27*50 

$150.00 

5195,00 

$199.50 


CALIBRATED-OUTPUT  SIGNAL  GENERATORS 


Gen.    Radio's    $750.00    #700-A    Wide    Band    BFO 

puts  out  50  cy  to  5  mc   in   2   hands 

Boonton's    $420.00    zt203B    beats    your    VHF    gen- 


i  ■ 

2 


I    1o   25    mc 
kc    to    50    mc 
1.0    v 
to    330    mc.    Metal 


in    0   bands. 


case  for 


orator   at   70   mc.    Get 

Navy    LP-5   covers    91 

ultra  stable   output   to 

Navy    LX-2    covers    7Vi 

tow    leakage 

Meas.    Corp.    Model    B0:  2   to    400 

catalog  today  at  a   lot   more  than 

Daven's    AN    version    of    the    Mod* 

modern   tubes,    same   range 

Hewlett-Packard  #603- B   is   10  to  400  mc  w/lowest 

residual    fm,    *!    uv  to    .8   v 

Navy   LAE-2   is   AM*   CW  or   PM   w /variable   pulso 

wrd*h,   rate   &    delay.   520-1300  mc 


mc.   fs   in   their 
30    uses    more 


$199.50 
$129.50 
$250.00 
$149.50 
$375.00 
$375.00 
$650.00 
$129.50 


R.   E.   GOODHEART  CO.,   INC. 

Box    1220-GC   BEVERLY  HILLS,  CALIF.  90213 
Phones:    Area    213,    office    272-5707,    messages    275-5342. 


DECEMBER  1963 


87 


SPEGIAL  CHRISTMAS  SUBSCRIPTIONS 


What  better  Christmas  present  for  a  ham  friend  than  a  subscription  to  73?  We 
don't  have  to  tell  you  how  much  fun  it  is  to  read  73.  In  order  to  encourage  your 
interest  in  giving  we  have  arranged  a  beneficial  subscription  rate  for  multiple  sub- 
scriptons.  To  find  the  total  cost  of  your  subscriptions  total  the  number  of  subscrip- 
tion years  and  look  it  up  on  the  chart.  Put  the  names,  calls,  addresses  and  number 
of  years  for  each  subscription  on  a  separate  paper. 


1)    $4 


4)    $12.50 


7)    $20.00 


2)    $7 


5)    $15.00 


8)    $22.00 


3)    $10 


6)    $17.50 


9)    $24.00 


Add  $2.00  for  each  additional  subscription-year  over  8.  Four  three-year  subscriptions 
would  cost  $32. 


v,? 


-r*; 


*^T 


*V> 


%r< 


If  you  don't  have  any  friends,  use  the  order  blank  below  for  giving  gifts  to  yourself. 


73  Subscriptions 
1  yr  $  4.00 


2  yr  $  7.00 

3  yr  $10.00 

LIFE    $50.00. 


New  sub. 


Renewal  sub. 


Start  with. 


MASTER     ORDER     BLANK 

Name 


Address 


Call 


City- 


Zone 


State 


Zip 


Parts  Kits 


(page  90) 


Model 


$ 


Bookshop 
(page  92) 


No. 


loAR  Membership  1  yr  $1 


73  Products:  (page  91). 


Back   issues  (page   107] 


Badge.  Red ,  Black .  (page  90)  First  name: 


One  year  subscriptions 


6up     $2 


ATV    $1 


73  News  $1 
loAR      $1 


579    $2 


Call 


$1 
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$5.00   FREIGHT   ALLOWANCE1 


SAVE 

BUY    FROM    WRL 

WRL  SPIRE 
SPAULDING  TOWERS 


WRITE 

FOR 
ANTENNA 
PACKAGE 

INFO 


NO 
MONEY 
DOWN 


SELF-SUPPORTING 
3  SIZES  32',  40',  48' 

All  self-supporting  with  large  tribander 
or  other  beams.  May  be  extended  to 
120   ft.   with   proper  guying, 

3  MOUNTING  BASES 

(a)  Riffid  concrete  mount,  (b)  Concrete 
mount  with  hinge  base,  (c)  Earth  an* 
chor  with   hinge  base   (no  concrete). 

it   Fully   galvanized 

it   Aircraft   riveted 

it  Streamlined   appearance 

it   Includes  rotor  mount  for  Ham-M, 
AR22,   etc. 


32  FOOT 


*5885  c«te 


MOUNT 


Afl  shipments  are 
via  truck,  collect, 
with  $5.00  frr. 
allowance. 


"By  Demand -Moat  Popular  Towtr  In  the  USA 


WRL      World  Radio  Laboratories.  Inc 


M 


3415    w      BROADWAY  • 

COUNCIL  BtUFFS,   IOWA 


PHONE     32fl  1851 


STATEMENT  OK  OWNERSHIP,  MANAGEMENT  AND  CIRCU- 
LATION (Act  of  October  W,  11W2;  Section  4360,  Title  39,  United 
States  Cock1) 

1.  Date  of  Filing:  I  October  10fi3. 

2.  TiLle  of  FuhilcttLlon:  73  Magazine, 

3.  Frequency  of  Issue:   Monthly,  12  issues  per  year. 

1.  Location  of  Known  Office  of  1 'uIiMi.miL  Ion  {Street,  city,  courtly, 
state,  Kip  code):  PeLerborough,  N<  H-,  OiU^s 

5.  Location  of  the  Htidquartera  or  General  Business  Offices  of 
the  Publishers  {Not  Printers):  Peterborough,  N.  11- 

G.  Names  and  Addresses  of  Publisher,  Editor,  and  Managing 
Editor,  Publisher:  Wuyna  Green,  Peterborough,  N.  n  :  Etlimr: 
Wayne   Green.    Peterborough,    N,    H.J   Managing   Editor:   None. 

7.  Owner  (If  owned  hy  .i  eorporullon.  lis  name  and  address 
must  be  suited  and  alfto  immediately  thereunder  the  names  and 
addresses  of  stockholders  owning  or  hiddhiK  1  percent  or  more  of 
total  amount  of  stork.  If  not  owned  by  i  '  i>rrKiratlon,  the  names 
and  addresses  of  the  individual  owners  must  be  given.  If  owned  by 
a  partnership  or  other  unincorporated  firm,  its  narnt!  and  address, 
as  well  a-  iluil  of  eaeh  individual  must  be  given,}  :73  Inc..  Peter- 
borough,  X.  B 

8.  Known  Bondholders.  Mortal  ,  and  Other  Security  Holders 
Owning  or  Holding  I  percent  or  more  of  total  amount  of  Bonds, 
Mortgages  or  other  Securities    fir  there  are  none,  so  state):  None. 

9.  Paragraphs  7  and  %  include,  in  cases  where  the  stockholder 
or  security  holder  appears  upon  the  books  of  ihe  company  as  trustee 
or  in  any  other  fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting,  also  the  statements 
in  the  two  paragraphs  show  (he  affiant's  full  knowledge  and  belief 
as  to  the  circumstances  and  conditions  under  which  stockholders  and 
security  holders  who  do  nut  appear  upon  the  books  of  the  company 
as  trustees,  hold  stock  and  securities  In  a  capacity  other  than 
that  of  a  bona  fide  owner.  Names  and  addreaaea  of  individuals  who 
are  stockholders  of  a  corporation  which  itself  is  a  stockholder  or 
holder  of  bonds,  mortgages  or  other  securities  of  the  publishing 
corporation  have  been  Included  in  paragraphs  7  and  8  when  the 
interests  of  such  Individuals  are  equivalent  to  1  percent  or  mare 
of  the  total  amount  of  the  stock  or  securities  of  the  publishing 
corporation. 

10.  This  Item  must  be  completed  for  all  Publications  except  those 
which  do  not  carry  advertising  other  than  the  Publisher's  own  and 
which  are  named  In  Sections  132.233,  132.232,  and  132.233.  Post 
Manual     t  Sections     4355a,     4355b.    and    4356    of    Title    39,     United 

lies  Code).  Average  No.  Copies  Each  Issue  During  Preceding  1:2 
Months.    A.    Total    No,    Copies    Printed    (Net   Press    Kun) :   39,166: 

B.  Paid  Circulation*  L  To  Term  Subscribers  by  Mall,  Carrier 
Delivery  or  by  Other  Means:  33,061:  2.  Bales  through  Agents, 
News  Dealers,  or  Otherwise :  5.000;  C,  Free  Distribution  (including 
samples)  by  Mail.  Carrier  Delivery,  or  by  Other  Means:  126: 
D.  Total  No.  of  Copies  Distributed  (Sum  of  lines  Bl.  B2  and  C) : 
38.187.  Single  Issue  Nearest  to  Filing  Date.  A.  Total  No.  Cop  it 
Printed  (Net  Press  Run):  41,000;  B.  Paid  Circulation.  1.  To  Term 
Subscribers  by  Mail.  Carrier  Delivery  or  by  Other  Means:  35.015; 
2.     Sales    through    Agents,     Newt    Dealer*,     or     Otherwise:    5.QO0; 

C.  Free  Distribution  (including  samples)  by  Mail,  Carrier  Deliv- 
ery, or  by  Other  Means:  133;  D.  Total  No.  of  Copies  Distributed 
(Sum  of  lines  Bl.  B2  and  C):  40.148. 

I  certify  that  the  statements  made  by  me  above  are  correct  and 
complete. 

(Signature   of   editor,    publisher*    business   manager,    or    owner) 
iSgd)   Wayne  Green 

DECEMBER   1963 


NEW 

Male  chassis  co-ax 
connector.  First 

time  on  the  market. 
95c  each,  5  for 
$4.50 


Double  male  co-ax 
connectors,  DO  NOT 
BIND  (no  wrench 
needed),  to  connect 
or  disconnect  Nuts 
lock  when  tight- 
ened, fide  each,  5 
for   $4.25 


B   C   Electronics 

Telephone:  CAIumet  5-2235 
2333   S.   Michigan  Ave.  Chicago   16,    Illinois 


YEAR    END   SPECIALS 

1  ■  SP600JX   (rack)    Ex,    cond.   guar.  $346 

7  -  DX-100's  Ex.  cond-  guar.  $119 
4  ■  Viking  Valiants  Ex.  cond.  guar.  $239 
6  -  HQ-170C's    Ex.   cond.    guar.  $239 

8  -  Heath  Commanche  receivers  Ex.  cond.  guar.  $69 
4  -  Heath  Cheyenne  Xmtrs  Ex.  cond,  guar.  $S9 
4  -  Ranger  Xmtrs  Ex.  cond.  guar.  $128 
3  -  S-85   Hallierafters   Good   cond.  $68 

2  -  SX-99's    Ex.    cond,   guar,  $88 

3  -  SX-101   Mark  111  Ex.  cond,  guar.  $218 

4  -  GS8  100's  Ex.  cond.  guar.  $268 
2  *  HR0-60's    w/5    coils  $288 

2  -  NC-270'S  Like  new  $198 
1  -  Mosley  CM  1  Like  new  $148 
6  -  Adventurers,   guar,   to   work  $28 

5  *  Challengers,  guar,   to  work  $68 

3  -  G*76  Gonset  Ex.  cond.  guar.  $228 
3  -  G-76   DC   power  supplies   Ex.  cond.  guar.  $78 


NEW  SURPLUS  TUBES 


4X1 50 A 
4X250B 
4X2E0F 
4-400A 


$7,50 

17,50 

7.50 

19.50 

416B 


4032 
826 
832A 
41 7A 
S8.95 


$7.50 
1.00 
2.50 
4.95 


Orders  within  continental  United  States  shipped  prepaid. 

Mission  Ham  Supplies      3316  Main  Street 

Riverside  3,  California  92501 

714-683-0523  phone 
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In  the  interests  of  making  home  construction 
simpler  for  those  readers  with  anemic  junk 
boxes  73  has  gathered  together  the  parts  re- 
quired for  building  our  less  complicated  proj- 
ects .  These  kits  are  as  complete  as  we  can  make 
them,  containing  good  quality  parts,  Except 
where  the  chassis  or  case  is  integral  to  a  unit 
we  do  not  supply  it.  We  will  mention  when  we 
do  supply  a  case  or  chassis-  We  do  supply 
tubes,  sockets,  condensers,  resistors,  transform- 
ers, connectors,  etc.  The  kits  are  kept  in  stock 
to  the  best  of  our  ability,  though  sometimes 
the  distributors  who  supply  us  delay  us  a  bit. 

TWO  METER  PREAMPLIFIER.  Uses  two  6CW4 
nuvistors  in  a  grounded  grid  input  circuit 
(March  '63  pSI  and  one  6CW4  nuvistor 
grounded  grid  output.  Complete  with  power 
supply.  Uses  50  volts  on  the  plates  for  ex- 
traordinary noise  figure.  Full  scale  drilling 
template    supplied. 

W9DUT-1 $18.50 

QRP  TRANSMITTER.  Have  fun  with  this  little 
one  half  watt  CW  rig  on  40  meters.  Uses  any 
40M  surplus  crystal.  Kit  supplies  1S4  tube 
and  socket,  condensers,  resistors,  coil,  rf 
choke,  terminal  trip,  etc.  Runs  from  flash- 
light battery  for  filament  and  portable  radio 
671/4  volt  B-battery,  See  March  '63  p22 

15-20     METER      NUVISTOR     PREAMPLIFIER, 

Need  more  hop  on  these  bands?  This  simple 
to  build  preomp  will  bring  up  those  signals. 
This  is  particufariy  good  for  inexpensive  and 
surplus  receivers.    See   April    '63    page  40 

W6SFM*  1  ......„,., $4.00 

TRANSISTOR  POWER  SUPPLY,  Voltage  regy- 
loter  adjustable  power  supply  for  running 
transistor  equipment.  Takes  the  strain  off 
those  transistor  batteries.  Great  for  the  test 
bench.  See  April  '63  page  8.  Uses  five 
ransistors,  one  zener,  cute  little  (expensive) 
meter,  etc.  Will  deliver  up  to  10O  ma  con- 
tinuously,  voltage   from   0.35  to   15,0, 

WUSl $25.00 

TRANSISTOR  TRANSCEIVER,  One  of  the  most 
popular  kits  we've  ever  assembled  is  this  six 
meter  miniscule  transistorized  transceiver. 
Really  works.  Hundreds  built.  See  page  8  in 
the   May   '63    issue.    Five    transistors, 

CW  MONITOR.  Connects  right  across  your 
key  ond  gives  you  a  tone  for  monitoring  your 
bug.   Page  44,   June  163. 

WA2WFW    .    .  .  .   $4.25 

TW0ER  MODIFICATION.  Increase  your  selec- 
tivity considerably  by  installing  a  new  triode 
7587  nuvistor  stage.  This  is  our  best  selling 
kit  to  date,  Everything  you  need  for  the 
modification  is  included.  See  June  '63  page  56 
K6JCN ..";,    . ..  .$6.50 


SIX  METER  CONVERTER,  DELUXE.  6EW6  low 
noise  front  end,  6U8  oscillator  and  mixer. 
Output  is  10.7  mc  (easy  to  change  to  suit 
your  needs).  This  is  a  tunable  converter 
with  fixed  frequency  output,  not  the  usual 
converter  that  requires  you  to  tune  the  re- 
ceiver. This  helps  considerably  on  eliminating 
interference  from  nearby  high  power  stations. 
See   page  8,    July   '63, 

W9DUT-2         , $20.00 

TUNING  EYE  KIT,  This  kit  enables  you  to 
install  a  dual  tuning  eye  in  any  transmitter 
to  indicate  the  tuning  of  two  or  more  stages. 
It  works  for  better  than  a  meter  or  even 
meter  switching.  See  page  22,  July  '63. 

K6CKU . $7.50 

NOISE  GENERATOR.  Invaluable  test  instru- 
ment for  tuning  up  rf  stages,  converters,  etc, 
voltage  regulated  by  a  ener  diode.  Kit  in- 
cludes even  the  batter/  and  mini -box. 
K90NT     .   * '. 


*  ♦  < . 


5500 


CAST  IRON  BALUN,  Eentsy  baltin  using 
ferite  core,  covers  6-40  meters,  will  handle 
up  to  20  watts,  complete  with  cabinet,  con- 
nectors, etc.  See  September  1953  page  8, 
W4WKM-I ...  .$3.00 

BOURBON  S  METER.  Much  better  than  the 
usual  Scotch  S-meter.  Here  is  an  S-meter 
kit  for  those  of  you  with  receivers  without 
S-meters.  Includes  tube,  adjusting  pot., 
socket,  resistors,  and  meter.  See  September 
1963  page  IS. 
W6TKA-2 $6,50 

TONE  MODULATED  CRYSTAL  STANDARD. 
Uses  one  tube  and  one  mc  crystal  to  gen- 
erate 1  mc  markers  all  the  way  up  through 
225  mc.  The  built  in  tone  generator  makes  it 
possible  to  easily  identify  the  markers.  In- 
cluding Minibox,  tube,  vrystal,  etc.  See  Oct 
'62  p  26 
W90UT-3  $15,00 

TRANSISTORIZED  MODULATOR.  40  watt 
modulator,  excellent  for  plate  modulating 
mobile  rigs,  four  transistors,  uses  12  volts  dc, 
only  draws  250  mo  while  resting  with  peaks 
of  4-5  amperes.  Kit  includes  transistors, 
transformers,  resistors,  condensers,  etc.  See 
Sept.  62  p  24, 

SHORT  WAVE  CONVERTER   FOR  HAMBAND 

RECEIVERS,   One    tube  short  wave   converter 

so    you    can    tune    SW    broadcast    stations. 

Power  supply  included.  See  Auq.  62  p  38, 

W2LLZ       .! ....    _ .,    $13.00 


WRETCHED  K2PMM 


BADGES  $1.00  each. 

One  of  the  big  problems  at  hamfests  and  club 
meetings  is  to  nave  everyone  plainly  enough 
marked  with  their  fiist  name  and  call.  All  sorts 
of  stickers  and  pieces  of  cardboard  have  been 
tried,  plus  little  cards  which  can  be  typed  up 
and  stuck  in  holders  ...  all  have  the  same 
problem;  they  are  hard  to  read  from  any  dis- 
tance. 

The  best  answers  to  date  are  these  engraved 
laminated  plastic  name  badges  which  can  be 
read  by  Cousin  Weakeyes  from  seventeen  paces. 
You  are  in  luck.  We've  arranged  to  make  these 
darbs  available  at  a  real  low  price,  all  per- 
sonally engraved.  The  badges  are  3"  x  %"  and 
come  complete  with  a  pin  and  safety  lock. 
Please  give  your  first  name,  call  and  specify 
whether  you  want  the  badge  to  be  bright  red 
with  white  letters  or  jet  black  with  white  letters. 

Order  from 


73  Peterborough,  N.  H. 


90 


73  MAGAZINE 


OTHER  73  BULLETINS  AND  BOOKS 

6UP  Magazine*  Now  in  its  fifth  month  with 
back  issues  netting  rarer  and  rarer.  This  VHF 
monthly  magazine  is  edited  by  Jim  Kyle 
K5JKX  and  presents  up  to  the  minute  reports 
on  activities  on  all  VHF  and  UHF  bands,  tech- 
nical articles  of  interest  to  VHFcrs,  and  other 
general  information  not  to  be  found  elsewhere. 
This  is  the  only  strictly  VHF  magazine  being 
published  now.  If  you  are  a  VHF'er  you  won't 
want  to  miss  a  single  issue  of  6up  .  .  .  you 
should  support  it.  Subscriptions  are  only  $2  per 
year,  back  issues  are  available  at  present  for 
those  who  would  like  a  retroactive  subscription. 
ATV  Bulletin.  In  direct  refutation  to  the  ARRL 
claim  that  amateurs  are  lagging  technically  are 
the  2000  readers  of  the  semi-monthly  Amateur 
Television  Experimenter  Bulletin,  edited  by 
\V0K\\).  If  you  are  at  all  interested  in  amateur 
television  you  should  subscribe  to  ATV,  the 
only  source  of  operating  and  technical  info  on 
this  amazing  branch  of  our  hobby.  Back  issues 
are  virtually  all  sold  out,  so  don't  put  off  sub- 
scribing. $1  a  year  for  six  issues* 
5-7-9  Bulletin.  Editor  is  that  well  known  old 
time  con  tester  W1AER.  This  bulletin,  published 
monthly,  lists  every  contest  known  to  exist  for 
the  following  two  months,  giving  the  rules  for 
those  which  probably  will  not  appear  in  QST 
or  CQ  and  the  results  wherever  available.  The 
bulletin  is  leading  a  lively  discussion  of  recent 
rule  changes  on  ARRL  contests,  and  other  mat- 
ters of  interest  to  contesters  and  certificate  seek- 
ers. $2.00  a  year. 

73  News.  Published  monthly,  editor  VE3DQX. 
Keeps  you  up-to-date  on  current  ham  events. 
Invaluable  to  club  officials  for  discussions  at 
club  meetings.  Good  source  material  for  club 
bulletins.  1.00/year. 

Ham-RTTY.  This  is  the  most  complete  book 
on  the  subject*  Written  for  the  beginning  TT'er 
as  well  as  the  expert*  More  complete  and 
authoriative  than  books  at  twice  the  price.  Pic- 
tures and  descriptions  of  all  popular  machines, 
where  to  get  them,  how  much,  etc.  $2,00 

Bound  Volume  2.  Complete  library  volume 
containing  the  1962  issues  of  73.  $15*00 

Binders.  Bright  red  leather  binding.  Specify 
which  year  you  want  stamped  on  them:  60-1, 
62,  63.  Darbs.  $3.00  each. 

Care  and  Feeding  of  Ham  Clubs — K9AMD. 

Carole  did  a  thorough  research  job  on  over  a 
hundred  ham  clubs  to  find  out  what  aspects 
went  to  make  them  successful  and  what 
seemed  to  lead  to  their  demise.  This  book 
tells  all  and  will  be  invaluable  to  all  club 
officers  or  anyone  interested  in  forming  a 
successful  ham  club.  Hundreds  of  grateful 
letters  have  been  received  from  clubs  who  have 
applied  the  ideas  in  this  book.  $1,00 

Simplified  Math  for  the  Hamshack — K8LFI. 
This  is  the  simplest  and  easiest  to  fathem  ex- 
planation of  Ohm's  Law,  squares,  roots,  powers, 
frequency /meters,  logs,  slide  rules,  etc.  If  our 
schools  ever  got  wind  of  this  amazing  method 
of  understanding  basic  math  our  kids  would 
have  a  lot  less  trouble,  50<J 


Index  to  Surplus — W4WKM.  This  is  a  com- 
plete list  of  every  article  ever  published  on  the 
conversion  of  surplus  equipment.  Gives  a  brief 
rundown  on  the  article  and  source*  $1.50 

Ham-TV — W0KYQ.  Covers  the  basics  of 
ham-TV,  complete  with  how  to  get  on  the  air 
for  under  $50.  Not  the  usual  theory  manual, 
but  a  how-to-do~it  book.  $3,00 

Surplus  TV  Schematics.  You  can  save  a 
lot  of  building  time  in  TV  if  you  take  advantage 
of  the  real  bargains  available  in  surplus.  This 
book  gives  the  circuit  diagrams  and  info  on 
the  popularly  available  surplus  TV  gear.     $1.00 


AN/ARC-2  Conversion.  This  transceiver  sells 
in  the  surplus  market  for  from  $40  to  $50  and 
is  easily  converted  into  a  fine  little  ham 
transceiver.  Covers  29  mc  ( 160-80-75-40 
meters).  This  booklet  gives  you  the  complete 
schematic  and  detailed  conversion  instructions, 

$1.00 

AN/VRC-2  Conversion.  Completely  different 
from  the  ARC-2,  This  book  gives  you  complete 
instructions  on  converting  the  inexpensive  VRC 
surplus  gear  into  a  six  meter  wide  band  FM 
transceiver.  There  are  probably  over  a  thousand 
stations  now  operating  on  52,525  mc  around 
the  country.  Join  the  crowd*  Fun.  $1.00 

Coils — K8BYN-  Basic  book  which  covers  the 
theory  and  practical  aspects  of  the  many  dif- 
ferent types  of  coils  found  in  ham  work.  Well 
illustrated.  50<S 

CW — W6SFM.  Anyone  can  learn  the  code. 
This  book,  by  an  expert,  lays  in  a  good  founda- 
tion for  later  high  speed  CW  ability.  50<£ 

3D  Map  of  World,  Maybe  you've  been  eating 
your  heart  out  for  one  of  these  beautiful  relief 
maps  after  seeing  one  at  a  friend's  shack.  Comes 
complete  with  one  year  subscription  or  extension 
to  73,  $9.95 

3D  Map  of  U*  S*  Complete  with  one  year 
sub  to  73.  $9.95 

Mickey  Miker — W0OFA,  Complete  instruc- 
tions for  building  a  simple  precision  capacity 
tester.  Illustrated.  500 

Frequency  Measuring — W0HKF.  Ever  want 
to  set  yourself  up  to  measure  frequency  right 
down  to  the  gnat's  eyebrow?  An  expert  lets 
you  in  on  all  of  the  secrets.  Join  Bob  high  up  on 
the  list  of  Frequency  Measuring  Test  win- 
ners, $1.00 

Impedance  Bridge,  Full  scale  construction 
prints  for  the  bridge  described  in  the  August 
1961  issue  of  73.  Comes  complete  with  a  re- 
print of  the  article.  Watch  out  General  Radio! 

$1.00 

SSB  Transceiver  Schematic — W6BUV,  Giant 
size  schematic  of  the  transceiver  that  appeared 
in  the  November  1961  issue  of  73.  Complete 
with  extra  November  issue.  $1.00 
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DEAR 
SANTY 


Mr.  Claws  fs  now  working  up  here  at  Radio  Bookshop 
and  hopes  that  you  wilt  do  everything  you  con  to  make 
your  own  Xmas  happy  by  sending  some  loot  up  here 
for  o  few  books  to  keep  you  busy  over  those  holidays. 


Radi 


10 


Bookshop 


5— ANTENNAS— Krous  (W8JKK  The 
most  complete  book  on  antennas  in 
print,  but  largely  design  ond  theory, 
complete  with  math.  SI 2. GO 


11 — 16TH  EDITION  RADIO  HAND- 
BOOK—by  B1FI  Orr  W6SAL  This  fan- 
tastic book  is  loaded  with  the  most 
understandable  theory  courie  now 
available  in  our  hobby  plus  dozens  of 
great  construction  projects.  This  is 
the  best  hem  handbook  in  print  by 
a  wide  margin.  Easily  worth  twice  the 
price,  $9.50 


IS— REFERENCE  DATA  FOR  RADIO 
ENGINEERS.  Tables,  formulas,  graphs. 
You  will  find  this  reference  book  on 
the  desk  of  almost  every  electronic 
engineer  in  the  country.  Published  by 
International  Telephone  and  Tele- 
graph. $6.00 


16— HAM  REGISTER— Lewis  (W3VKDL 
Thumbnail  sketches  of  10,000  of  the 
active  and  well  known  hams  on  the  orr 
today.  This  is  the  Who's  Who  of  ham 
radio*  Fascinating  reading.  Only  edi- 
tion. Now  only  $2.50 


18—SO  YOU  WANT  TO  BE  A  HAM— 

Hertzberg  {W2DJJ).  Second  edition. 
Good  introduction  to  the  hobby,  Has 
photos  and  brief  descriptions  of  almost 
every  commercially  available  transmit- 
ter and  receiver,  plus  accessories.  Lav- 
ishly illustrated  and  readable..       $2.95 


21— VHF  HANDBOOK— Johnson  (W6- 
QKIK  Types  of  VHF  propagation,  VHF 
circuitry  component  limitations,  an- 
tenna design  and  construction,  test 
equipment.  Very  thorough  book  ond 
one  that  should  be  in  every  VHF  shack 

$2,95 


22— BEAM     ANTENNA     HANDBOOK— 

Orr  (W6SAM.  Basics,  theory  and  con- 
structron  of  beams,  transmission  lines, 
matching  devices,  and  test  equipment. 
Almost  all  ham  stations  need  a  beam 
of  some  sort  .  .  ,  here  is  the  only 
source  of  basic  info  to  help  you  decide 
what  beam  to  build  or  buy,  to  install 
it,  how  to  tune  it.  $2,70 


23— NOVICE  &  TECHNICIAN  HAND- 
BOOK— Stoner  (W6TNS).  Sugar  coated 
theory:  receivers,  transmitters,  power 
supplies,  antennas;  simple  construction 
of  a  complete  station,  converting  sur- 
plus equipment.  How  to  get  a  ham 
license  ond  build  a  station,  $2.85 


24— BETTER  SHORT  WAVE  RECEP- 
TION—Orr  (WSSAII.  How  to  buy  a 
receiver,    how    to    tune    it,    align    it; 

building  accessories;  better  antennas; 
QSL's,  maps,  aurora  zones,  CW  re- 
ception, SSB  reception,  etc.  Handbook 
for  short  wove  listeners  and  radio  oma- 
teurs.  $2.85 


26— S9  SIGNALS— Orr  (W6SAI).  A 
manual  of  practical  detailed  data  cov- 
ering design  and  construction  of 
highly  efficient,  inexpensive  antennas 
tor  the  amateur  bonds  that  you  can 
build  yourself.  $1,00 


27— QUAD  ANTENNAS—Orr  (W6SAIK 
Theory,  design,  construction^  and  oper- 
ation  of  cubical  quads.  Bui  Id- it  your- 
self info.  Feed  systems,  tuning.      $2.85 


28— TELEVISION  INTERFERENCE— 
Rand  (WIDBML  This  is  the  author r  to - 
five  book  on  the  subject  of  getting 
TVt  out  of  your  rigt  and  the  neighbors 
sets  $1.75 


32— RCA  RADIOTRON  DESIGNERS 
HANDBOOK— 1500  pages  of  design 
notes  on  every  possible  type  of  cir- 
cuit. Fabulous.  Every  design  engineer 
needs  this  one  $7.50 


36— CALL  LETTER  LICENSE  PLATE— 
Regulation  size  license  plate.  Please 
give  your  colt  and  the  color  of  letters 
and  background.  $3.00 


37—101  WAYS  TO  USE  YOUR  HAM 
TEST  EQUIPMENT— Mtddleton.  Grid- 
dip  meters,  antenna  impedance  meters, 
oscilloscopes,  bridges,  simple  noise  gen- 
erators, ond  reflected  power  meters  ore 
covered,  Tells  how  to  chase  trouble 
out  of  ham  gear,    168  pages,         $2,50 


49— ELECTRONIC     COMMUNICATION 

— Shrader.  Huge  book  aimed  at  giving 
all  information  necessary  for  FCC  Com- 
mercial and  amateur  licenses.      $13.00 


52— HOW  TO  READ  SCHEMATIC  DIA- 
GRAMS— Marks.  Components  &  Dia- 
grams; electrical  electronic,  ac,  dc. 
audio,  rf,  TV.  Starts  with  individual 
circuits  and  carriers  through  complete 
equipments.  $3.50 


55— TRANSISTOR  CIRCUIT  HAND- 
BOOK— Sjmple,  easy  to  understand  ex- 
planation of  transistor  circuits.  Dozens 
of  interesting  applications.  $4.95 


63^CE  TRANSISTOR  MANUAL— 6th 
edition.  THjs  is  one  of  the  best  buys 
around:  22  chapters  440  poges,  dia- 
grams by  the  aross,  data,  facts,  charts, 
etc.  If  you  cfon't  have  this  arte  you 
just  aren't  up  to  date.  only  $l00 


67— TRANSISTOR  CIRCUIT  ANALYSIS 
AND  DESIGN  by  Fitchen.  Written  pri- 
marily as  a  college  text  to  teach  cir- 
cuit design.  $13.00 


«— HANDBOOK  OF  TRANSISTOR  CIR- 
CUIT DESIGN  BY  PULLEN— This  is  a 
handbook  which  teaches  a  systematic 
system  for  transistor  circuit  design. 
Highly  recommended  by  radio  schools. 

$13.00 


SPECIAL    SPECIAL    SPECIAL 

Radio  Handbook,  15th  Edition,  written 
by  Bill  Orr  W65AI,  over  800  pages. 
Covers  every  phase  of  amateur  radio 
from  the  very  basics  right  up  through 
the  construction  of  just  about  every- 
thing you  could  wont  in  ham  gear. 
Originally  published  at  $8.50.  Super- 
ceded by  the  new  16th  edition  which 
is  the  same  except  for  new  construc- 
tion projects  and  selling  for  $9.50  Isee 
number  Ml,  Special,  until  the  last 
few  copies  are  gone,  only  $5-95! 


80— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  1  (second  edi- 
tion). This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  and 
rather  good  and  complete  conversion 
rnstructions  for  the  following:  BC-221 
BC-342,  BC-3R  BC-348,  BC-412, 
BC-645,  BC-946&,  SCR-2f4N  453A 
series  receivers  conversion  to  10  meter 
receivers,  5CR-274N  457A  series  trans- 
mitters (conversion  to  VFO)SCR-522 
(BC-624  and  BC-625  conversion  to  2 
meters),  TBY  to  10  and  6  meters,  PE- 
103A,  BC-1068A/1161A  receiver  to  2 
meters,  Surplus  tube  index,  cross  in- 
dex of  A/N  tubes  vs.  commercial 
types,  TV  &  FM  channels.  $3-00 


81—  SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  IL  Original 
and  conversion  circuit  diagrams,  plus 
photos  of  most  equipments  and  fufl 
conversion  discussion  of  the  following: 
BC- 454 /ARC-5  receivers  to  10  meters, 
AN  MPS- 13  xmtr/rcw  to  420  me,  BC- 
457/ARC-5  xmtrs  to  10  meters  Selen- 
ium rectifier  power  units,  ARC-5  power 
and  to  include  10  meters.  Coil  dato- 
simplified  VHF,  CO-9/TBW,  BC-357, 
TA^I2B,  AN/ART-13  to  ac  winding 
charts,  AVT-112A,  AM-26/AIC,  LW 
frequency  meter,  rotators,  power  chart 
ARB  diagram.  $3.00 


82— SURPLUS      RADIO      CONVERSION 
MANUAL   VOLUME    NO.    Ill— Original 

and  conversion  diagrams,  plus  some 
photo  of  these:  701  A,  AN/APN-1, 
AN/CRC-7,  AN/URC-4,  CBY-29325 
50083  5014L  52208,  52132,  52302-09] 
FT-ARA,  BC-442,  453-45*,  456-459, 
BC-696,  950,  1066,  1253,  24 1 A  for 
xtai  filter,  MBF  (COL-43065J,  MD- 
7 /ARC -5,  R-9/APN-4,  R23-R-28/ 
ARC-5,  RAT,  RAV,  RM-52  153K  Rt- 
19/ARC-4,  SCR-274N,  SCR-522,  +-15/ 
ARC-5  to  T-23/ARC-5£  LM,  ART-13 
8C-312,  342,  348,  191,  §75.  Schematics 
of  APT-5,  ASB-5  BC-659,  1335A, 
ARP-2,  APAIO,  APt-2.  $3.00 
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83— THE  SURPLUS  HANDBOOK,  VOL- 
UME I — Receivers  and  Transmitters. 
This  book  consists  entirely  of  circuit 
diagrams  of  surplus  equipment  and 
photos  of  the  gear.  One  of  the  first 
things  you  really  hove  to  have  to 
even  start  considering  a  conversion  of 
surplus  equipment  is  a  good  circuit 
diagram.  Tihs  book  has  the  following- 
APN-1,  APS- 1 3,  ARB,  ARC-4,  ARC-5, 
ARN-5  VHF  ARN^S,  ARR-2,  ASB-7, 
BC-222,  .312,  -314,  -342^  -344,  -348, 
-6(B,  -6Ut  -624  ISCR-522),  BC-65Z 
-654,  -659,  -669L  -683,  -728,  -74?, 
-764,  -799.  -794,  BC-923,  1000,  -1004, 
-1066,  -1206,  -1306,  -1335,  BC-AR- 
23 1,  CRC-7,  DAK-3,  CFI1,  Mark  11, 
MN-26,  RAK-5,  RAL-5,  RAX,  Super 
Pro,  TBY,  TCS,  Resistor  Code,  Capaci- 
tor  Color  Code,    JAN/VT   tube    index. 

$3.00 

8B— EUROPE     ON     $5.00     A     DAY— 

Europe  can  be  just  as  expensive  as 
the  U.  S.  unless  you  know  where  to 
stay  and  where  to  eat.  This  book  is 
the  standard  reference  work  for  Euro- 
pean travelers  on  o  budget.  This  h  the 
latest  edition.  11.95 

92— QSL    DISPLAY    PLASTIC   POCKETS 

— Each  set  of  clear  plastic  pockets 
holds  twenty  QSL's  for  wall  display. 
Keeps  cards  flat,  clean  and  perfect, 
Keeps  walls  clean  too.  Or  have  you 
tried  to  hang  QSL's  yet  This  beati 
thumb  tacks  and  Scotch  Tape  all 
hollow.  Comes  in  envelope  of  three  to 
hold  60  QSL's,  give  it  a  try  and  you'll 
never  use  anything  else.     Three:  $1.00 


94— KIT  OF  SOLDERING  TOOLS— Usd 

to  was  a  soldering  iron  was  all  that 
was  necessary,  now  you  have  to  have 
a  kit  of  fool  tools.  Little  doohinkies 
like  scrapers,  reamers,  forks,  and 
brushes.  Forsooth!  Made  of  varnished 
maple  and  spring  steel  ^vastly  superior 
to   winter    steefh  Now    $3.75 


97— RADIO    AMATEUR    DX    GUIDE— 

Crammed  with  maps,  time  conversion 
tables,  great  circle  charts,  etc.  Each 
page  may  be  removed  for  mounting  on 
wall.  $2.00 

98— WORLD   PREFIX   MAP— Printed   ?n 

four  colors  on  heavy  sta:k  far  wall 
mounting,  29"  x  42".  lias  country 
prefixes,  time  zones,  radio  zones,  and 
alphabetical  listing  of  prefixes.      $1.00 

99— RADIO  AMATEURS  WORLD  AT- 
LAS— 16  pages  in  four  colors.  Shows 
all  six  continents,  West  Indies,  country 
prefix  list,  etc,  If  you  work  any  DX 
this  of  las  will  be  very  helpful.        $1  00 

100— ELECTRONIC  CONSTRUCTION 
HANDBOOK  by  WBMQIL  Covers  afl 
sorts  of  info  on  how  to  build       $2.95 


106— SOLDER  SIPPER— Now  soft  solder 
in  its  molten  state  can  be  removed 
from  terminals  and  components,  with- 
out brushing  or  blowing  it  into  the 
surrounding  area.  Solder  Is  sucked 
into  a  rubber  bulb  through  a  fine 
tube.  Great  for  salvage  and  repair 
work.  $1.50 

107— THE  AMATEUR  RADIO  HAND- 
BOOK—Published  by  RSCB,  This  is  a 
thorough  and  complete  540  page  hand- 
book which  covers  every  aspect  of 
cmateur  rodio:  tubes,  transistors,  re- 
ceivers, transmitters,  VHF  gear,  side- 
band, FM,  antennas,  mobile  gear, 
noise,  power  supplies,  and  much,  much 
more.  You'll  find  this  one  suite  in- 
teresting  and   informative.  55.50 


108— RADI   ODATA   REFERENCE   BOOK 

— Published  by  R5G8.  This  contains 
all  of  the  formulas  that  you  have  t^ 
hunt  around  for  when  you  want  them, 
all  m  one  place  and  indexed.  There 
are  such  items  as  feedline  charts,  coax 
tables,  yagi  measurements,  pi -net 
charts,  wire  tables,  conversion  factors, 
lags,  thread  sizes,  reactance  charts, 
filter  design   charts,  etc,  $2.25 

109— AMATEUR  RADIO  TOWER  IN- 
STALLATION INFORMATION— pub- 
lished by  Rohn,  Nearly  100  pages  of 
info  on  select ing,  buying  and  setting 
up  towers  for  amateur  radio.  While 
this  bock  is  one  of  the  most  complete 
catalogs  of  Rohn  towers  ever  pub- 
lished, it  also  has  all  the  instructions 
you  could  possibly  want  on  installing 
your  tower.  Lots  of  good  color  pictures. 
Weil    worthwhile,  $1.25 

ACR-1— ABC'S  OF  CITIZENS  BAND 
RADIO — by  Buckwalter,  How  to  choose, 
set  up,  license  and  operate  CB  equip- 
ment. Discusses  different  types  of  figs, 
receivers,  antennas,  how  to  tune,  in- 
stall, operate  and  troubleshoot.     $1.95 

ALP-I— GENERAL  CLASS  LICENSE 
HANDBOOK— by  Pyle  VV70E.  A  com- 
plete guide  including  typical  ques- 
tions and  answer^  to  help  you  pre- 
pare for  the  FCC  Technician,  Con- 
ditional or  General  amateur  radio 
exam.  A  good  writer  is  quite  a  help 
in  this  sort  of  thing,  $2.50 

AMA-1  ^AMATEUR  RADIO  ANTENNA 
HANDBOOK— by  Hooton  W6TYH  Basic 
theory,  construction  and  tuning  of  all 
the  well  known  and  effective  ham 
antennas.  Good  stuff  on  feed  lines 
and  towers  too.  $2.50 

A  M  P-l— TROUBLE5HQOTI NC  AMA- 
TEUR RADIO  EQUIPMENT — by  Pyle 
W70E.  A  guide  for  all  hams  who  want 
to  keep  their  gear  on  the  air  by 
themselves*  Includes  complete  sche- 
matics of  many  popular  ham  trans- 
mitters and  receivers.  $2.50 

AMR-1—  ABC'S  OF  MOBILE  RADIO  by 

Martin.  Covers  subject  of  two-way  FM 
mobile  operation.  Equipment,  control, 
range,  power  supply,  receivers,  trans- 
mitters installation,  and  uses.  Quite 
comprehensive.  $1 .95 

ASM— AMATEUR       RADIO       STATION 

MANUAL*  Contains  station  log,  cross 
index  for  calls/names,  record  sheets 
for  WAS,  WAC  WAZ,  schedules, 
equipment  records,  net  data,  DX 
records,   world  prefixes,  etc.  $3.95 

BEO— OSCILLATOR      CIRCUITS— by 

Adams,  This  book  is  designed  for  the 
fellow  who  really  wants  to  know  how 
electronic  circuits  work.  It  is  written 
with  incredible  simplicity  and  uses 
four  color  diagrams  to  effectively  ex- 
plain just  what  happens  in  circuits. 
Covers  all  nine  basic  oscillator  cir- 
cuits. $2.95 

BER— RADIO  CIRCUITS.  Uses  four 
color  circuits  to  explain  just  what  is 
happening  in  the  various  circuits  in  a 
receiver.  One  of  the  best  systems  yet 
to  explain  the  working  of  circuits 

$2,95 

CB3— CITIZENS  BAND  RADIO  MANU- 
AL, Just  about  everything  you  wili 
need  to  know  about  CB  plus  service 
data  on  34  popular  models  of  CB  gear: 
Cadre,  Capital,  Citi-Fane,  EicOjClobe, 
Comet,  Hallicrafters,  Heath,  ITT,  La- 
fayette, La  Salle,  Magnavox,  Philmore, 
Poly-Com,  Vocahne,  Webcor.         $2.95 

DIT— DIODE     CIRCUITS      HANDBOOK 

by  Runjs  P.  Turner.  The  lowly  diode 
hos  rjme  into  its  own  these  days. 
Here  rjre  nearly  100  diagrams  of  cir- 
cuits with  discussions  and  complete 
explanations  of  their  operation,     $2.50 


HAJ— HAM  ANTENNA  CONSTRUC- 
TION PROJECTS.  Low  cost  construc- 
tion methods,  transmission- lines,  an- 
tenna tuners,  etc.  Over  two  dozen 
interesting    and    inexpensive    antennas. 

$2,95 

HAM— SO  YOU  WANT  TO  BE  A  HAM 
by  W2DJJ.  Includes  all  the  would-be 
radio  amateur  needs  to  get  started  in 
ham  radio-  $2*95 

HAP-l—  ABC'S    OF    HAM    RADIO— by 

Pyle  W70E.  How  to  get  a  Novice 
license.  Excellent  book  by  a  top  au- 
thor. $1 .95 

HRC— HANDBOOK  OF  HAM  RADIO 
CIRCUITS  by  W9CGA.  Includes  cir- 
cuit diagrams,  photos  and  discussion 
of  the  circuit  of  36  pieces  of  ham 
equipment  Here  are  the  basic  cir- 
cuits so  you  con  design  anything  you 
need,  $2.95 

MAT—ELECTRONICS  MATH  SIM- 
PLIFIED. Algebra,  trig,  logs,  ohms  law, 
frequency,  reactance,  inductance,  ca- 
pacitance, power  supplies,  etc.  Quite 
comprehensive.  $4.95 

MCN— MODERN  COMMUNICATIONS 
COURSE — by  Noll.  Aimed  more  at 
commercial  radio  than  amateur,  but 
an  excellent  book  for  home  study  or 
class  work.  Covers  transmitters  and 
antennas  quite  welL  $4,95 

MMD— ELIMINATING  MAN  MADE  IN- 
TERFERENCE—What  makes  it,  how  to 
find  it,  how  to  cure  it  in  homes,  fac- 
tories, automobiles,  aircraft,  boots, 
etc.  Or  maybe  you  haven't  been 
plagued  lately.  160  pages.  $2,95 

MSM— MICROWACE  SYSTEMS  FUND- 
AMENTALS—A complete  study  course 
on  microwave  techniques  Transmitters, 
receivers,  transmission  lines,  antennas, 
etc.  $5.95 

QAN— 2ND  CLASS  RADIOTELEPHONE 
LICENSE  MANUAL— by  Noll.  Another 
73  author  makes  it  in  the  big  time. 
Q  &  A  manual  for  commercial  ticket, 
Get  one,  you  never  know  when  it'll 
be  handy  ...  and  this  sure  prove* 
what  you   know,  or  don't   know, 

$3.95 

RSC^-NORTH  AMERICAN  RADIO-TV 
STATION  GUIDE— Over  7500  stations 
listed  by  city,  state  and  frequency, 
AM-FM-TV.  $K95 

SIH — SSB  COMMUNICATIONS  HAND- 
BOOK—by  W6YTH,  This  book  covers 
all  known  methods  of  generating  SSB 
with  details  on  them.  Discussion  and 
schematics  on  many  popular  SSB  rigs. 
Very  educational,  and  mostly  for  the 
ham.  $6.95 

SWL-1— ABC'S  OF  SHORT  WAVE 
LISTENING— by  Buckwalter.  Covers 
what  to  listen  to,  frequencies,  anten- 
nas, receivers,  OSL's,  space  signals. 
Good  basic  cook  for  SWL'ing.        $1 .95 

TCM— TRANSISTORS  CIRCUIT  MAN- 
UAL— by  LyteJ.  Schematics  and  de- 
scriptions of  over  200  transistorized 
circuits,  covering  just  about  anything 
you  can  possibly  want  to  do  with 
transistors.  $4*95 

TUB— TUBE  SUBSTITUTION  HAND- 
BOOK. This  book  is  invaluable  when 
something  goes  blip  and  you  are  fresh 
out  of  the  exact  replacement      $1.50 


Send  check  or  M.O.  to: 
Radio  Bookshop 

Peterborough 
New   Ham   Shire 
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SILICON 

RECTIFIER 

BARGAINS 

PIV                          2  amp 

5  amp 

20  amp 

30  amp 

35  amp 

25 

.   .    .    . 

.50 

,75 

.90 

■*J  V                                                             ■  »<■<■ 

■■<■■   + 

LOO 

1.20 

1.30 

100 

.50 

1.25 

1.40 

1.50 

200                                 

1.00 

1.50 

1.60 

300 

L25 

1J5 

L80 

400                                 

1.50 

2.00 

600                             2/1.00 

1.75 

800 
1,000 


.75 
1.50 


85  WATT  TRANSITRON  #2N12I2   NPNS 

Silicon   Power  Transistor 

:£2M2!2         $1*25 


65  WATT  POWER  TRANSIT0R   40   MC   Osc. 

NPN.  Exlnt  for  transmitters. 

#2N1897         51,00  each 


ZENER   DIODE   6   VOLT  TRANSITRON   =A  N429 


75c 


SILICON   CONTROL   RECTIFIERS 


PIV 

2  amp 

20  amp 

50 

LOO 

2.50 

100 

1.60 

3.00 

200 

2.00 

3.45 

300 

2,50 

3,75 

400 

3.00 

4.35 

MESA  TRANSISTOR  500  mc 

TQ-18  case,  sub  min. 
Germanium  PNP,  Vce  8  volt,  lc  50  mil,  150  mw  power 

#TRANS-5        80  ea. 
3/52.00 


MADT    HI    FREQ 
TRANSISTORS 

All  guaranteed,  factory  marked,  exlnt  for 
converters,  CB  transmitters,  6  meters, 
etc.  Factory  closeout  bargain.        5/$1.00 


HEAT  SINK,  ALUMINUM,  DOUBLE  FIN.  With  150  watt 
transistor  2N277 

1,5x4.8    inches    $1-50  3.5x4.8    inches     $2,50 


19  ALLERTON   ST. 


JOHN  MESHNA,  <Jr. 

Surplus  Electronic  Material 

LY  5-2275 


LYNN,   MASS 


Were  Moving 

You  save  money  .  .  .  we  save  moving  expenses 


FREQUENCY  MEYERS 

BC-221  Freq.  Mtr  125kc  to  20mc/s  ,  $70.00  *  TS-174/U 
Freq.  Mtr  20mc  to  250mc/s  $150,00  •  TS-175A/U 
Freq.   Mtr  85mc  to  lOOOmc/s  $135,00  *   AN/URM-25D 

Sig.    Gen    10kc    to    50mc         $395.00    •    Gen.    Radio    12G8B 
65mc    to    500mc/s.  ..   $140.00    •     FXR-W410A    Wavemeter 
.  .    $100.00 


SIGNAL  GENERATORS 

Ballentine  300  VTVM  $99,00  •  Hewlett  Packard  400C 
VTVM  $115,00  *  Hewlett  Packard  430B  Power  Mtr 
$120.00  •  Hewlett  Packard  526B  Plug-rn.  $110.00  • 
Hewlett  Packard  525A  Plug-in  ...$130.00  •  Hewlett  Pack- 
ard 526C  Plug-in  $125.00  •  Hewlett  Packard  200c 
Audio  Generator  $75.00  •  TS-3820/U  Audio  Gen*  20cps 
to  200kc  $295.00  •  TS-2G8D/U  Extal  Rectifier  Test 
Set  $17.50  *  TS-375A/U  VTVM  $65.00  ■  Tektronix 
"CA"  Plug-in  Head         $140.00 


METERS 


Dumont  304AR  Scopes         $195.00  *   Dumont  256D  Scopes 

$90.00  *  Dumont  324  Scopes         $245-00  •  Boonton 
212A  Glide  Scope  Tester  L/N      .   $375.00 


SPACE 
ELECTRONICS 

4178    PARK    AVE.    BX,    N.Y., 
TELEPHONE   CY    9-0300 


10456 


SCOPES 


EE-8  Field  Phone— Lfke  New  Complete   12.00  ea. 
•  T-179/ART-26  HAM  TV  Trarssm.  w/AII  Tubes 
General    Radio   200B   Variae   New     ,   $7.50 
11A/U  Coax  w/PL-259  Ea.  End  New         $5.95 
Relays        $4.50    •    Sockets   for    Above    Relay 
PL-259,    $0239,    M-359-UG-100A/U    New    Any   3 


2/$20.00 

$59,50  * 

100    ft.    Rg 

255A  Polar 
$2.50    * 

.   $1.00    • 


T-18-ARC-S  Transmitter  2.1  to  3mc  New 


$9,95 


RECEIVERS 


SP-600   JX— 540kc-54mc/s      .    $450.00   *    R-390  Digital    Job 
50O-32mc/s         $750.00     *     URR-13    225    to    400mc/s    .  . 
$320.00  •  AR-8506B  RCA  Marine  Rcvr,         $240.00  •  CR-10 

RCA  Fixed   Freq,         $75.00  *   Wilcox  F-3  Fixed  Freq 

$65.00 

2C39A         $7.50   •    3CX100A5         $10-00   •   6161.^   $35.00 

•     4-65A         $7.50    •     8005         $14.00    •     807W/5933      .. 

NEW  SURPLUS  TUBES 


$2.00 
$5.00 
$1.00 
$1.25 
$9.50 
$12.95 


•  5881 

•  250TH 

•  6350 

•  723A/B 

•  GL6442 
7212 


SI  50  •  4-1 25 A 

$18.50  -4X250F.  . 
$3.50  *  7580  . 
$3.00  *  2E22   , 
$20.00  •  5894 
$4.95  *  4X150A 


$20.00   •    2K25 

$25,00    •    807 
$34,80    •     6AN5.  .  .  . 
$2.90  •   4X150D., .. 

.$17.50   ■   416B 

$9.95    •    4X250B 


$20.00  •  4X150G    .      $25.00 


GOT  QUESTIONS  ORDERS?  ALL  COLLECT.  EVERYTHING 
MONEY  BACK  GUARANTEED.  THIS  IS  ALL  WE  COULO  LIST 
IN  THE   SPACE.   WE   HAVE  LOTS  MORE.  TELL  US  WHAT  YOU 
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Propagation  Charts 
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*  Means  next  higher  frequency  might  be  useful 


Good;    2-4,    10-11,    1 5-1 8 

Fair:    1,   5,    9,14,    19,   24-28 

Poor:  6-8,    12-13,   20-23,   29-31 

Es:    5-6,    14-16    (High    MUF  and/ or   freak   conditions) 


J.  H.  Nelson 


Items  of  Interest 


The  fine  article  "Why 
Jolmiiv  Ham  Can't  Hear" 
by  W6VAT  in  the  Oc- 
tober issue  of  73  should 
be  read  by  all  amateurs. 

This  article  goes  a 
long  way  toward  explain- 
ing the  difficulties  and 
dangers  of  frequencv  pre- 
dicting. 

It  also  points  out  why 
amateurs,  working  on 
low  power,  should  work 
as  close  to  the  MUF  as 
possibly  There  is  less 
noise  and  less  adsorption 
on  the  higher  frequencies. 

Tl  asterisks  <  * )  in 
the  frequency  predi  c  t  i  on 
charts  show  what  hours 
the  day  it  might  be  more 
profitable  to  go  up  OI3e 
band  in  frequency.  A  21* 
means  that  if  2S  is  going 
to  get  through  at  all,  this 
is  the  best  time  of  day  to 
try  it.  It  probably  wilt 
not  be  very  active  at  thb 
part  of  the  sun  spot  cycle. 
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GALAXY  300  MOBILE  STATION 

WITH  NEW-TRONICS<@^@>ANTENNA  SYSTEM 


^H       ^TT— ! 


200     <« 


o 


The  most  powerful  SSB  TRANSCEIVER  on  the  marKet  today.  Perfect  for  mobile  installation.  Features: 
300  Watts  P.E.P,  75-40-20  meter  operation,  selectable  upper-lower  sideband,  ALC,  Xtal  filter,  and 
PTT  or  (VOX-optional)  Ham  Net  $299-95 


REGULAR  $487.65 ....  SPECIAL  $447.65*  YOU  SAVE  $40.00 


RESONATOR 


CESCO  SWR  BRIDGE 


GALAXY  D.C.  POWER  SUPPLY 


"HUSTLER"  ANTENNA  WITH  75- 
40-20  RESONATORS  AND  MAST 


Model  CM-52,  a  must  for  any  mobile  sta- 
tion to  obtain  maximum  performance, 
Accurately  measures  standing  waves  2 
through  200  Mc.  with  a  sensitive  built-in 
meter.  Ham  Net  $29.95, 


G300D-the  only  DC  power  supply  that 
delivers  full  power  to  the  Galaxy.  POWER- 
FUU  RUGGED,  RELIABLE.  Transistorized 
12  VDC  W  x  6W  x  8".  Encased  in 
gleaming  cabinet  of  nickel  plated  steel. 
Wt.  8  lbs.  Outputs  for  maximum  Galaxy 
tune-up  power:  800  VDC  @40OMa,  95  VDC 
bias  @30Ma,  325  VDC  @200Ma.  Ham 
Net  $U9.95 


The  "Hustler"  Antennas  have  been  field 
tested  by  over  10,000  Hams,  proving  de- 
pendable performance,  as  well  as  offering 
versatility  on  band  changing  and  garaging. 
Choice  of  body  or  bumper  mast.  Handles 
the  power  of  the  Galaxy*  Total  Ham  Net 
$3^80, 


SPECIAL  PACKAGE  INCLUDES;  The  main  components  for  a  TOP-NOTCH  SSB  Mobile  Station.  Operation  on  75-40-20-meters.  The  Galaxy 
3O0t  G30OD  -  DC  Power  Supply.  Newtromc's  coils  for  75-40-20  meter*  and  your  choice  of  (specify)  body  or  bumper  mast,  and  Cesco 
CM-52  SWR  BRIDGE,  Reg.  Ham  Net  $487.65,  SPECIAL  OFFER  $447.65*  SAVE  $40.00  ORDER  ZZQ23  (Offer  subject  to  withdrawal 
Dec.  31.  1963) 

MOBILE  PACKAGE  ACCESSORIES  Available  for  complete  installation.  Includes:  3N1  mike,  kit  of  plugs,  PL  259,  25'  RG8/U  coax.,  speaker, 
cable.  Galaxy  mount,  heavy  duty  spring  and  your  choice  (specify)  bumper  or  body  mount.   2ZQ24  $44,95. 

WHAT  HAVE  YOU  GOT  TO  TRADE?  WE'RE  DEALING  HIGH! 

'Special  package  prices  apply  to  all  cash  or  charge  orders,  For  any  orders  involving  trade-ins,  use  Regular  Price,  for  our  usual  King-size 
allowances. 


World  Radio  Laboratories 

3415  West  Broadway 
Council  Bluffs,  Iowa 

Name . 


Address 


City- 


State. 


Q  Rush  me  Special  Mobile  Package  2ZQ23  □  Bumper  mount,  or  IZ  Body  mount. 
$447,65  Accessory  Package  Z2Q24  $44.95  □  Check  Enclosed  .□  Charge  to 
my  account    □  Quote  trade-in  allowance  on  attached  sheet. 
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WRL'S 

FREE 

CATALOG 

RUSH  ME: 

YOUR  NEW 

HAM 
CATALOG 


8. 


(dis)  similar 


They  don't  look  alike 


and  they're        concerned,  it  does),  It  all  boils  down  to  this: 


obviously  all  intended  for  widely  varying  pur- 
poses. But  in  one  respect  they're  as  identi- 
cal as  peas  in  a  pod.  Every  piece  of  National 
equipment,  from  the  budget-priced  NC-77X 
to  the  mighty  HRO-60,  is  built  to  the  same 
inflexible  standard  of  quality.  Each  National 
rig  shares  the  same  background  of  careful 
and  conservative  design,  meticulous  wiring 
and  assembly,  and  stringent  step*by-step 
inspection.  Testing  of  each  unit  is  con- 
ducted as  if  National's  fifty-year  reputation 
hinged  on  the  success  or  failure  of  just  that 
one  rig  (as  far  as  the  buyer  of  that  unit  is 


there  is  a  National  equipment  for  practically 
every  application.  The  models  may  vary  in 
size,  in  weight,  in  appearance,  in  number  or 
type  of  features  .  .  .  but  they  all  incorporate 
the  same  uncompromising  quality,  and 
they're  all  backed  up  by  the  same  exclusive 
One  Year  Guarantee.  See  all  of  them  now  . . . 
at  your  National  dealer's.  And  ...  for  your 
own  personal  reference,  send  for  National's 
new  complete-line  catalog  .  .  .  packed  with 
full  descriptions,  photos,  and  specifications 
of  all  National  gear.  Write  to: 

NATIONAL  RADIO 
COMPANY,  INC. 

37  Washington  St,p  Melrose  76,  Mass. 


1. 


I.  NCX  3  Tri-Band  Transceiver  2.  NCXA  AC  Supply/Speaker  Console  3,  NC-190  General  Coverage  SSB,  AM  &  CW 
Receiver  4-  NC-270  Double  Conversion  Ham  Band  Receiver  5,  NC-121  General  Coverage  Receiver  S.  NC-140  General 
Coverage  Receiver  7-  NTS-3  Speaker  8.  NC-400  SSB  Genera!  Coverage  Receiver  9.  VF 0-62  Variable  Frequency  Oscillator 
10.  NCXD  Transistorized  DC  Supply  1L  HRO-60  Receiver  12.  NC-77X  Four-Band  Receiver, 


A  wholly  owned  subsidiary  of  National  Company,  Inc.  World  Wide  Export  Sales; 
Ad  Auriema,  Inc.,  85  Broad  St.,  N.YX*;  Canada:  Tri-Tel  Assoc*,  81  Sheppard  Ave.  W.f  Willowdale,  Ontario, 


